David A. Madsen Ron M. Palma 


HEIN: wn 


Architectural s 


AutoCAD 
> 


Drafting / Design / Presentation _ 
by f 
David A. Madsen 


Faculty Emeritus 


American Design Drafting Association 


Ron M. Falma 
Architectural AE-Designer — 
Ketiv Technologies, Inc. g 
Portland, Oregon 


Publisher | 
The Goodheart-Willcox Company, Inc. д 
Tinley Park, Illinois А Auto desk. 


Registered Author/Publisher 


Copyright 2001 
by 
The Goodheart-Willcox Company, Inc. 


All rights reserved. No part of this book may be reproduced, 
stored in a retrieval system, or transmitted in any form or by 
any means, electronic, mechanical, photocopying, recording, 
or otherwise, without the prior written permission of The 
Goodheart-Willcox Company, Inc. Manufactured in the United 
States of America. 


Library of Congress Catalog Number 00-042944 
International Standard Book Number 1-56637-748-X 


12345678910 01 05 04 03 02 01 


“The Goodheart-Willcox Company, Inc. and the authors make no warranty or 
representation whatsoever, either expressed or implied, with respect to any of the 
software or applications described or referred to herein, their quality, performance, 
merchantability, or fitness, for a particular purpose. 

Further, The Goodheart-Willcox Company, Inc., and the authors specifically 
disclaim any liability whatsoever for direct, indirect, special, incidental, or conse- 


quential damages arising out of the use or inability to use the software or applications 
described or referred to herein. 

The contents of the AutoCAD software is subject to change between maintenance 
releases. The material in this book is based on the most recent maintenance release 
of AutoCAD available at the time of publication.” 


Library of Congress Cataloging-in-Publication Data 


Madsen, David A. 

Architectural AutoCAD / by David A. Madsen, Ronald M. 
Palma. 

p. cm. 

ISBN 1-56637-748-X 

1. Architecture—Data processing. 2. AutoCAD. |. Palma, 
Ronald M. II. Title 
NA2728 .M34 2000 
720’ .28'402855369—dc21 

00-042944 


Architectural AutoCAD Drafting /Design/Presentation 


| L z "n е! 
: Ln dj ju 


А М slit dg 


и A | ata SOM 1 


Architectural AutoCAD will teach you how to use AutoCAD to create architec- 
tural drawings for residential and light commercial construction. You will learn how to 
use the basic tools provided in AutoCAD, and you will learn how to customize AutoCAD 
for your specific architectural applications. Topics are covered in an easy-to-under- 
stand sequence and progress in a way that allows you to become comfortable with 
the commands as your knowledge builds from one chapter to the next. 

With Architectural AutoCAD, you learn AutoCAD commands and become familiar 
with information in other areas: 

The history of architectural drafting. 
Architectural design coordination. 
Architectural careers and education paths. 
The architectural design process. 
Architectural standards. 

Ergonomics. 

Office practices for architectural firms. 
Preliminary planning and sketches. 
Creating and managing symbol libraries. 
Preliminary design. 

Floor plans. 

Foundation plans. 

Elevations. 

Schedules. 

Structural and framing plans. 

Electrical, plumbing, and HVAC plans. 


Fonts Used in This Text 


Different typefaces are used throughout this text to define terms and identify 
AutoCAD commands. Important terms always appear in bold-italic face, serif type. 
AutoCAD menus, commands, variables, dialog box names, and toolbar buttons are 
printed in bold-face, sans serif type. File names, directory folder names, paths, and 
keyboard-entry items appear in the body of the text in Roman, sans serif type. 
Keyboard keys are shown inside of square brackets [ ] and appear in Roman, sans serif 
type. For example, [Enter] means to press the Enter key. 
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Prompt sequences are set apart from the body text with space above and below, 
and appear in Roman, sans serif type. Keyboard entry items in prompts appear in 
bold-face, sans-serif type. In prompts, the [Enter] key is represented by the symbol. 

In addition, commands, menus, and dialog boxes related to Microsoft? Windows? 
appear in Roman, sans serif type. 


Introducing the AutoCAD Commands 


There are several ways to select AutoCAD drawing and editing commands. 
Selecting commands from the toolbars, pull-down menus, or the digitizer tablet 
template menu is slightly different from entering them from the keyboard. All AutoCAD 
commands and related options in this text are introduced by providing all of the 
commonly active command entry methods. 

In many examples, command entries are shown as if they are typed at the keyboard. 
This allows the text to present the keyboard shortcuts, full command name, and prompts 
that appear on screen. Commands, options, and values you must enter are given in 
bold text, as shown on the next page. The available keyboard shortcuts are given first 
to reinforce the quickest way for you to enter commands at the keyboard. Pressing 
the [Enter] (return) key is indicated with the J symbol. 


Command: ł or line 
From point: 2,2.) 

To point: 4,2.1 

To point: .Ј 


General input, such as picking a point or selecting an object, is presented in italic, serif 
font, as shown below. 


Command: І or line. 

From point: (pick a point) 

To point: (pick another point) 
To point: .Ј 


The command line, pull-down menu, and toolbar button menu entry methods 
are presented throughout the text. When a command is introduced, these methods 
are illustrated in the margin next to the text reference. The toolbar in which the button 
is located is also identified. The example in the margin next to this paragraph illus- 
trates the various methods of initiating the LINE command. 

Some commands and functions are handled more efficiently by picking a toolbar 
button or a menu command. Many of these procedures are described in numbered, 
step-by-step instructions. 


Features New for AutoCAD 20001 


This book includes coverage of both AutoCAD 2000 and AutoCAD 2000i. The 
two versions have many identical features. When a feature has been changed or 
added for AutoCAD 2000i, it is clearly identified in the text. In addition, the following 
notes highlight these types of features: 


AutoCAD 2000! Feature 


These notes identify features that have been modified or added for 
AutoCAD 20001. 
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Flexibility in Design 


Flexibility is the key word when using Architectural AutoCAD. This text is an 
excellent training aid for individual instruction, as well as classroom instruction. 
Architectural AutoCAD teaches you how to apply AutoCAD to common architec- 
tural drafting tasks and projects found in residential and commercial construction. It 
is also an invaluable resource for any professional using AutoCAD for architectural 
applications. 

When working through the text, you will see a variety of notices. These notices 
include Professional Tips and Notes that help you develop your AutoCAD skills. 


Professional 


Ti p These ideas and suggestions are aimed at increasing your 
productivity and enhancing your use of AutoCAD commands 
and techniques. 


A note explains important aspects of a command, menu, 
or activity. These aspects should be kept in mind while you 
| are working through the text. 


Architectural AutoCAD provides several ways for you to evaluate your perfor- 

mance. Included are the following: 

e Exercises. Each chapter contains in-text Exercises. These Exercises instruct 
you to perform tasks that reinforce the material just presented. You can work 
through the Exercises at your own pace. The Exercises take you through the 
development of a complete set of working drawings for a residential and a 
commercial project. You can do a portion or you can do the Exercises in their 
entirety. 

e Chapter Tests. Each chapter includes a written test at the end of the chapter. 
Questions require you to give the proper definition, command, option, or 
response. The chapter tests can be used as open-book for review, or to chal- 
lenge your knowledge of the chapter content. 

* Drawing Problems. There are a variety of drafting and design problems at the 
end of each chapter. These are presented as real-world residential and commer- 
cial architectural projects. The problems are designed to make you think, solve 
problems, use design techniques, research, and use proper drafting standards. 
The drawing problems allow you to complete one or more sets of working 
drawings for residential and commercial construction projects. 
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Architectural drafters create many types of drawings. The type of drawing shown here, called an elevation, allows the client to easily visualize how 


the finished building will appear. 


SCALE: 1/4" a r'-2" 


 -————PQ— 


FRONT ELEVATION 
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Learning Objectives 


А! chitectural drafting. 


i 


this chapter, you will be able to: 


cribe general stages in the history of architectural drafting. 

‚ List the advantages of CAD compared to manual drafting. 

> Explain the concept of architectural Web-based collaboration. 

> Describe careers related to architectural drafting. 

@ List specific technical skills and general work skills needed for a successful career. 
@ Explain the importance of leadership and the characteristics of a leader. 


@ Define entrepreneurship and list the skills required by an entrepreneur. 
Ф Outline and explain the architectural design process. 


@ Identify the types of drawings commonly contained in a set of working drawings. 


Ф Explain the purpose of architectural standards. 


Ф Discuss the proper CAD workstation setup to help reduce strain in your wrists, 


arms, neck, back, legs, and eyes. 


Ф Identify the several professional organizations related to architecture. 


Important Terms 


architectural designer 
architectural drafter 
architectural drafting 
CAD manager 
computer-aided drafting (CAD) 
construction documents 
construction specifications 
drafting 

entrepreneurship 
ergonomics 

Internet 


І architect 


intranet 

leadership 

manual drafting 
software 

standards 

system administrator 
virtual reality 

Web page 

Web-based collaboration 
working drawings 
World Wide Web (Web) 
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The Evolution of Architectural Drafting 


Drawings are used to express ideas and designs. Throughout history, a variety of 
instruments and media have been used to create drawings. In ancient times, draw- 
ings were created on stone walls, clay tablets, animal skin, and papyrus. In recent 
times, drawings have been created using pens and pencils on paper, vellum, and film. 
Today, most drawings are created using a computer. 

Drafting is the process of creating drawings of objects, structures, or systems that 
have been visualized by an architect, engineer, or designer. Architectural drafting is the 
process of representing engineering works, buildings, plans, and details by means of 
construction drawings. An architectural drafter creates these architectural drawings. 


Early Architectural Drawings 


Early architectural drawings were an art form as well as a construction tool. 
Architectural drafters used tools such as T-squares, triangles, pencils, and ink pens to 
prepare drawings. Drawings were often created on cloth or paper. 

Drafters created basic floor plans, precise elevations, and elaborate construction 
details. Plans included room names, basic room dimensions, key construction dimen- 
sions, and a graphic scale. Figure 1-1 shows the floor plan drawings of a simple early 
American cottage. 

Early elevations displayed the construction materials in a rendering. The drafter 
often included trees and other landscape features in these drawings. See Figure 1-2. 

Early construction details provided the pictorial illustrations needed for the 
craftsperson creating elements of the building facade. Figure 1-3 shows details created 
by an architectural drafter in the mid-1800s. 


Figure 1-1. 
The floor plans of a simple early American cottage. 
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Figure 1-2. 
Early architectural elevations displayed many details of the building. The architectural 
drafters often included trees, fences, and other landscaping in the elevation. 
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Figure 1-3. 
Construction details 
created by an archi- 
tectural drafter in 
the mid-1800s. 
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Figure 1-4. 

An architectural 
drafter working at a 
traditional drafting 
table. 


Manual Drafting 


More recently, architectural drafters have used pencils and pens along with tools 
such as T-squares and drafting machines to prepare drawings. These drawings are 
often created on drafting paper called vellum. This type of drafting, in which a 
drafter uses drafting instruments to create drawings, is called manual drafting. 
Figure 1-4 shows an architectural drafter working at a drafting table. 


Computer-Aided Drafting 


Today, most architectural drafters create drawings with the aid of a computer 
and drafting software. Computer-aided drafting (CAD) is the process of creating draw- 
ings using computer software. 


Computer-aided drafting (CAD) and computer-aided design 
and drafting (CADD) are terms that can be used interchange- 


| ably. This text uses CAD to mean computer-aided drafting, 
© computer-aided design, and computer-aided design and drafting. 


In making the transition from manual drafting to CAD, companies faced several 
concerns. One concern was that CAD would remove the drafter’s artistic impression 
from the drawing. However, drafters soon discovered that CAD drawings are both 
artistic and professional in appearance. Figure 1-5 shows an architectural elevation 
drawn using AutoCAD. Notice the artistic quality of the drawing. 

CAD has revolutionized the practice of architectural drafting, and will continue to 
do so in the future. There are many advantages to using CAD in architectural drafting: 

e Increased productivity. The productivity with CAD is generally greater than 

that with manual drafting. The use of standard symbols and details, ease of 
revision, and automatic creation of schedules and bills of material can greatly 
increase a drafter’s productivity. 

* Improved coordination. By using layers and referenced drawings, the construc- 

tion documents can be connected. Thus, a change to the floor plan can be auto- 
matically made to the framing plan, electrical plan, and plumbing plan. 
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Figure 1-5. 
An architectural elevation drawn using AutoCAD. Notice the artistic quality of the drawing, 
including the lettering that appears hand drawn. (Alan Mascord Design Associates, Inc.) 


e Superior accuracy. When used correctly, CAD results in an extremely precise 
drawing. This level of precision is far more difficult to attain with manual 
drafting. 

e Better consistency. By developing some basic standards, all CAD drafters can 
produce drawings in a uniform style. Thus, all drawings for a project appear 
to have been drawn by the same drafter, even if several drafters were involved. 
With manual drafting, each drafter has unique drafting and lettering practices, 
so drawings are inconsistent. 

e Accessible data. The data representing the objects in the drawing are stored 
in an electronic file. This data can be accessed and used to analyze objects in 
the drawing. For example, the area of a roof or parking lot can be calculated 
automatically. 


What Is AutoCAD? 


Software is the list of instructions that determines what you can do with your 
computer. Most computer programs are called software. There are many CAD software 
programs available to help you visualize and communicate your ideas. AutoCAD? is 
drafting and design software made by Autodesk, Inc. It is the world's leading CAD 
software, and with training is an asset for both architects and architectural drafters. 


Architectural Design with CAD 


CAD software programs offer a wide variety of applications to make the archi- 
tectural design and drafting process efficient. As you create a CAD drawing, the soft- 
ware program creates a database containing the locations and properties of objects 
within the drawing. This information can be used for applications in addition to its 
original purpose. For example, the location and properties of a wall can be specified as 
you create a floor plan. This data can then be used to create a wall section, 3D model, 
rendering, or bill of materials. 

All applications access the same database, so objects need to be defined only 
once. If the various applications could not share the data, the model would need to 
be constructed from scratch for each application. However, as shown in Figure 1-6, 
advanced applications can build on the data from more basic applications. A single 
database may be used for the following applications: 

e 2D drawings. As plans, sections, elevations, and details are created, the prop- 

erties of objects are stored in the database. 

e Schedules. Window, door, and finish schedules can be automatically 

compiled if tags and other information are stored properly. 
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Figure 1-6. 
This chart shows how CAD data from a 2D drawing (such as a floor plan) can be used as a 
base for more advanced applications. 
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e Component lists with quality calculations. Bills of material and material 
quantities can be automatically computed. 

e 3D models. A 2D plan drawing can be used as a base for a 3D model. 

e Renderings. By assigning material properties to an existing 2D or 3D model, 
a realistic rendering can be created for presentation and marketing. 

e Animations. Walk-through or fly-through animations can be based on rendered 
3D models. These animations appear as if created by filming with a video 
camera while moving through the structure. 

e Virtual reality. Virtual reality refers to an artificial environment with the appear- 
ance and feel of a real environment. By creating a realistic rendered 3D model 
and adding additional sound and feel components, a client wearing special 
virtual reality goggles, earphones, and gloves can “walk” through a virtual 
building. The client could listen to footsteps on a marble floor, open heavy oak 
doors, and feel the bumpy texture of a stucco wall. 

Most projects do not require all these applications. A simple rendering of the 
building's exterior may be included for commercial and large residential projects. 
Normally, a fly-through animation would only be created for a large commercial project. 
A virtual reality model would only be used if requested for a very large commercial 
project, and would most likely be created by a firm specializing in virtual reality. 


Web-Based Architectural Collaboration 


One of the most time-consuming tasks in an architectural project is managing 
drawings and other documents. Hundreds of drawings and documents can be issued 
during the design process. These documents must be shared among the architectural 
firm, client, contractors, and building officials. The coordination of this information 
can be a huge task. 

Web-based collaboration allows information to be shared using the Internet and 
World Wide Web. The Internet is a global network of computers. The World Wide 
Web (Web) is a system of Internet servers supporting documents created in Hypertext 
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Markup Language (HTML). This programming language allows for links between these 
documents, called Web pages. The Web provides a very effective forum for sharing 
and accessing information. 

The architectural field is beginning to see the development of web-based collab- 
oration systems. These systems allow architects, designers, drafters, product 
suppliers, building contractors, and clients to communicate and share information. 
Documents and drawings can be stored as Web pages. Access to these Web pages can 
be limited to only the appropriate project personnel. Even if the project participants 
are located throughout the world, web-based collaboration can be very successful. 

Web-based collaboration also impacts the relationship of the architect and the 
client. Because the work product is visible on the Web, the owner can view the 
progress at any time. The client can also involve more people in the review of the 
work. This model of practice enhances the client’s involvement in the process and 
improves the overall sense of teamwork. 


Careers in Architecture 


Successfully completing an architectural drafting course provides some valuable 
skills. These skills are required for several careers in the architectural field, and can 
also be useful for careers in related fields. Some of these careers are discussed in the 
following sections. 

In addition to specific technical skills, a good employee must also have strong 
general work skills. Leadership skills are needed for career growth, and entrepre- 
neurial skills are needed for anyone starting a business venture. These skills are also 
discussed in the following sections. 


Career Opportunities 


Career opportunities in the field of architecture are wide and varied. The 
following information identifies typical career paths and related educational require- 
ments in the architectural field. The following are some careers that use architectural 
drafting skills: 

e Architect 
Architectural designer 
Architectural drafter 
CAD manager 


Architect 


Architects plan, design, and supervise the construction of buildings and other 
structures. The table in Figure 1-7 lists the types of residential, commercial, and 
industrial structures designed by architects. The responsibilities of an architect vary, 
depending on the architect’s experience and the size of the architectural firm. 

In the planning stage, an architect may meet with clients to develop a prelimi- 
nary plan for the project. The architect may estimate the cost of the project to deter- 
mine if the client’s budget is realistic. The architect may be involved in obtaining bids, 
selecting a contractor, and preparing contracts. 

After the planning stage, the design phase begins. The architect must be able to 
visualize the final structure. Then, construction documents are created. The architect 
may prepare the drawings personally, or may oversee the work of architectural 
designers and drafters. The architect also writes construction specifications, which 
describe the requirements for materials and construction procedures. 
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Figure 1-7. 

This table lists examples of residential, commercial, and industrial structures designed by 
architects. Some architects specialize in a single type of structure, such as hospitals, schools, 
or sports arenas. 


Building contractors construct the building based on the architect’s drawings 
and specifications. The architect may supervise the construction, Figure 1-8. 
Sometimes, the contractor may want to modify the drawings or specifications. For 
example, the contractor may prefer to use an installation procedure different from the 
specified procedure, or may want to substitute for a specified material. In these cases, 
the architect must approve the change. 

Once construction is complete and the client has possession of the building, the 
architect may still be involved with the building. The client may consult with the 
architect on maintenance issues, remodeling, or future additions. 

Architects must be licensed by the state in which they practice. Licensing require- 
ments vary from state-to-state, but generally there are three requirements: 

e Graduation from an accredited school of architecture (generally a five-year 

college program) 

* Professional experience under the supervision of a registered architect (gener- 

ally three years of experience are required) 

e Acceptable performance on the Architect Registration Examination (ARE) 

Candidates must complete the professional experience component before applying 
to take the examination. Candidates who do not have a college degree in architecture 
can become licensed architects by taking the exam after five to seven years of profes- 
sional experience. 


Figure 1-8. 

An architect 
reviews drawings 
with contractors at 
the construction 
site. Architects often 
oversee construc- 
tion and work with 
building contractors 
to solve problems. 
(DiNisco Design 
Partnership) 
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Architectural Designer 


The responsibilities of an architectural designer vary among architectural firms. 
Some states have specific licensing requirements for architectural designers, while 
other states have none. However, in nearly all cases, the abilities and responsibilities 
of an architectural designer are greater than those of an architectural drafter but less 
than those of an architect. 

Generally, an architectural designer works under the direct supervision of an 
architect or engineer. Designers may have responsibilities similar to architects. A 
designer’s responsibilities may include the following: 

e Supervising drafters 

e Working with clients 

e Designing projects 

e Preparing drawings 

Architectural designers often have their own business designing residential and 
light commercial buildings. State laws vary on the types and sizes of buildings that 
can be created by a designer. 

Architectural designers normally begin their careers as architectural drafters. After 
several years of experience, drafters with strong architectural skills may be promoted 
to designer. Although architectural designers normally do not have degrees in archi- 
tecture, completing some architectural design courses is extremely beneficial. 


Architectural Drafter 


Architectural drafters prepare construction drawings for structures such as homes 
and office buildings. Drafters create the drawings based on sketches, specifications, 
codes, and calculations previously made by architects or designers. These drawings 
are then used by construction workers. 

An architectural drafter can have a variety of responsibilities, depending on the 
amount of experience. Architectural drafters with several years of experience often 
work directly with the architect or designer and clients in the development of the 
design. Entry-level drafters usually do routine work under close supervision. An 
architect, designer, or experienced drafter provides directions and reviews drawings. 
With more experience, drafters perform more challenging work with less supervi- 
sion. They may be required to exercise more judgment and perform calculations 
when preparing and modifying drawings. 

Many employers pay for continuing education. By learning in the office and 
completing appropriate coursework, an architectural drafter may acquire the skills 
needed to advance to the level of architectural designer, or even become a licensed 
architect. 


CAD Manager 


With CAD being integrated into more architectural offices, a new career path has 
emerged. Most companies have a person designated as the CAD manager, or system 
administrator. The CAD manager is normally a CAD expert with the ability to customize 
CAD, troubleshoot equipment, and train others. The CAD manager usually has the 
following responsibilities: 

Develop and monitor operating procedures 

Troubleshoot hardware problems and perform minor repairs 
Solve software problems 

Supervise the CAD network 

Implement CAD standards 

Customize AutoCAD to suit specific company needs 
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Perform in-house training 
Select new hardware and software 
Remain up-to-date on trends and practices 
Establish and monitor drawing management, symbol libraries, and numbering 
conventions 

The CAD manager may have the same formal education as an architectural drafter, 
plus additional computer skills and training. This computer training may include 
training in computer science and computer programming. In some cases, the CAD 
manager may be an architect. 


Additional Occupations for Drafters 


In addition to the career paths and opportunities previously described, there are 
several fields that make use of the skills learned in architectural drafting. Many of 
these careers also have levels corresponding to drafter, designer, and architect. The 
highest career level in some of these fields is engineer. The educational and licensing 
requirements for engineers and architects are similar. The most common engineers in 
the construction industry are structural engineers, civil engineers, and mechanical 
engineers. 

One advantage of a drafting education is the long-range opportunities. A combi- 
nation of drafting and AutoCAD is an excellent stepping-stone into related fields or 
management positions. Many drafting graduates move into management, sales, esti- 
mating, or design within the first five years of employment. A drafter may move into 
customizing and programming company software and symbols libraries. This could 
even lead to system management, system analyst, CAD sales, or CAD training. 

The following provides a brief introduction to some drafting careers. While the 
following descriptions relate to the drafter level, there is also a designer and architect 
or engineer level for each category. 

e Civil Drafter. A civil drafter prepares detailed construction drawings used in 
the planning and construction of highways, river and harbor improvements, 
flood control drainage, and other civil engineering projects. Civil drawings 
include topographic profiles, maps, and specification sheets. Civil drafters also 
plot maps and charts showing profiles and cross sections. They also draw details 
of structures and installations such as roads, culverts, fresh water supply and 
sewage disposal systems, dikes, wharves, and breakwaters. Responsibilities also 
including calculating volume of excavation and fills and preparing charts and 
hauling diagrams used in earth moving operations. The civil drafter may 
accompany a survey crew in the field. The engineering title for this career 
path is civil engineer. Figure 1-9 shows a typical civil drawing produced with 
AutoCAD. 

* Electrical Drafter. Electrical drafters prepare electrical equipment drawings 
and wiring diagrams used by electrical construction crews. These drawings 
may be used to install or repair electrical equipment and wiring in communi- 
cation centers, commercial and residential buildings, and electrical distribu- 
tion centers. The engineering title for this career path is electrical engineer. 
Figure 1-10 shows a typical electrical drawing produced with AutoCAD. 

e HVAC Drafter. HVAC drafters specialize in drawing plans for the installation 
of heating, ventilating, and air conditioning (HVAC) equipment. At the design 
level, this person may calculate heat loss and heat gain for buildings to deter- 
mine equipment specifications. This career may also involve designing and 
drafting installation plans for refrigeration equipment. The engineering posi- 
tion is commonly referred to as a mechanical engineer. Figure 1-11 shows a 
typical HVAC plan created with AutoCAD. 
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Figure 1-9. 
This civil drawing shows the intersection of two streets and several lots within a subdivision. 
A section illustrates sidewalk, curb, and street design. 
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Figure 1-10. 

This residential 
electrical plan 
shows the locations 
of switches, lighting 
fixtures, receptacles, 
and other electrical 
devices. 

(EC Company) 
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Figure 1-11. 
This HVAC plan shows the ductwork needed for a commercial installation. (MCEI) 


e Interior Designer. Interior designers plan and select interior finishes, furnish- 
ings, and lighting for residential and commercial buildings. They normally 
work directly with the architect on the interior design of a proposed building. 
The educational path of the interior designer is normally different from that 
of the drafter and architect. Two-year associate's degree programs and four- 
year bachelor's degree programs in interior design normally provide training 
in design, furnishing, fabrics, and art. 

e Landscape Drafter. Landscape drafters work with landscape architects to 
design and arrange the natural environment. Landscape drafters prepare draw- 
ings for site designs around buildings, grading and drainage plans, exterior 
lighting plans, paving plans, irrigation plans, and planting plans. They also 
design garden layouts, parks, and recreation areas. The professional title for this 
field is landscape architect. Figure 1-12 shows a typical landscape plan. 


Figure 1-12. 

This residential 
landscape plan 
shows the location 
of trees, shrubs, and 
the various types of 
ground cover. 
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Figure 1-13. 
A portion of a piping plan for a commercial building. (MCET) 


e Piping Drafter. Piping drafters create drawings used for plumbing and piping 
installations. The drawings are normally used in commercial and industrial 
applications, rather than residential. The engineer involved in the field is a 
mechanical engineer who specializes in piping installations. Figure 1-13 
shows a plumbing plan drawn using AutoCAD. 

e Structural Drafter. Structural drafters create plans and details for buildings 
made of structural steel, concrete, masonry, wood, and other structural mate- 
rials. The drawings commonly include plans and details for foundations, floor 
framing, roof framing, and other structural elements. The engineering career 
path for this discipline is structural engineer. A typical structural detail drawing 
is shown in Figure 1-14. 


Figure 1-14. 
Structural drafters prepare details showing connections between structural members. 


EXER FACE | 
OF PANEL | 
SEARING 
КҮК] BY PRECASTER 
Үе STEEL 

D be с Wane аан 

(BY STEEL FABRCATOR) 
ш sas 


[1] SPANDREL PANEL BEARING DETAIL [2] еи PANEL TIE-BACK DETAIL 
SME 11/2 = 1-0 SAE 11/2 = Т 


Chapter 1 Introduction to Architectural AutoCAD 


29 


30 


Figure 1-15. 

An architect and 
architectural drafter 
discuss a project 
with the clients. 
Communication 
and teamwork are 
important in the 
architectural field. 
(DiNisco Design 
Partnership) 


Skills Required for Architectural Drafting 


Architectural drafting training can be found in high schools, community colleges, 
and some colleges and universities. Generally, employers prefer some post-high school 
training in drafting and other technical areas. Training in the following areas is useful 
for an architectural drafter: 

e Mathematics 
Science 
Engineering technology 
Computer technology 
CAD drafting 
Building codes and engineering standards 

In addition, communication and problem-solving skills are required. Artistic 
ability is helpful, along with knowledge of construction methods. Architectural drafters 
should have good interpersonal skills because they work closely with clients, architects, 
engineers, surveyors, and other professionals. See Figure 1-15. 


General Work Skills 


In addition to the specific technical skills required to become an architectural 
drafter, many general qualities are needed to be successful. The following qualities 
reflect the professional behavior generally required for success and advancement in the 
workplace: 

e Cooperation. An employee must cooperate with supervisors, other employees, 
and customers. An architectural drafter must work well with architects, 
designers, other drafters, and clients. 

e Dependability. A dependable employee is timely, completes all assignments, 
and sets realistic goals for completing projects. A dependable employee is 
trusted by others. A drafter who is late for work, ignores assignments, or fails 
to meet deadlines is not dependable. 

* Work ethic. Good employees put an honest effort into their work. They do not 
spend their work time having extended casual conversations with their 
coworkers or visiting inappropriate Web sites. 

e Respectful. In order to be respected, employees must show respect for others, 
the company, and themselves. 
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These general skills are as important as specific job skills. Developing these skills 
is essential to being successful in any career. 


Leadership 


Teamwork is an important aspect of nearly all businesses. Within an architectural 
firm, architects, designers, drafters, and office administrators must work together if 
the firm is to be successful. Every employee has a specific role, and all employees 
must work together. 

Leadership is the ability to guide or direct. Employees who manage or supervise 
others must have strong leadership skills. However, even employees who do not 
manage others benefit from developing their leadership skills. Possessing leadership 
skills is a requirement for career growth. The following are some leadership skills: 

e Motivation. A leader must be able to motivate others. Treating others fairly, 
praising others when appropriate, maintaining a positive attitude, and 
involving others in decisions all help to motivate people. 

e Goal accomplishment. A leader must be able to define goals and then see that 
they are accomplished. Assigning tasks according to each team member's 
abilities and limitations helps to complete projects more efficiently. 

e Problem solving. A leader must be able to address problems as they occur. A 
leader may involve others to help solve the problems, but must see that a 
solution is found. 

e Recognizing limitations. Leaders must recognize their own weaknesses, and 
be willing to rely on others to help in those areas. 

• Role model. A leader must serve as a role model for other employees through 
both words and actions. Leaders must always behave in a manner deserving 
of respect. 


Entrepreneurship 


Entrepreneurship is the act of organizing, managing, and accepting risks of a 
business. There are many opportunities for entrepreneurship in the architectural field. 

After gaining sufficient experience with an architectural firm, some architects 
and designers choose to begin their own business. At first, the architect may simply 
create a home office and begin attracting clients. As the number of clients grows, the 
architect may begin renting a small office and employing a drafter and receptionist. 
If the business continues to grow, more architects, designers, and drafters may be 
needed. 

Architectural drafters also have entrepreneurial opportunities. Some architects 
with their own business may need drafting help on a part-time basis. Larger architec- 
tural firms may use outside drafting sources when there are too many projects for the 
full-time drafters to handle. It is fairly easy for an experienced architectural drafter to 
begin establishing contacts with firms that can use a reliable drafting service. 

There are several advantages to starting your own business: 

e [tis often more satisfying to manage your own business, rather than working 

for someone else. 

e Since you are the boss, you are not at the mercy of others’ judgment for impor- 

tant decisions. 

e If you manage your business well, there is good opportunity for greater finan- 

cial rewards. 

However, many new businesses fail. There are many reasons why businesses fail. 
There may be little demand for the products or services offered by the new venture. 
There may be too much existing competition in the market. The entrepreneur may have 
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underestimated business costs and obtained insufficient financing. Often, the entre- 
preneur does not have sufficient management skills, or lacks the specific technical 
skills required for the business. 

There are other disadvantages to starting your own business. You may need to 
work longer hours, particularly when the business is first started. There are many 
responsibilities, especially if you hire employees. Finally, the income generated by the 
business may fluctuate greatly. 

To be a successful entrepreneur, you must possess the following characteristics: 

* Organized. Normally, an entrepreneur must manage the business and also be 
involved in producing products or providing service. Remaining organized is 
essential. 

e Responsible. An entrepreneur must be willing to accept responsibility for all 
aspects of the business. When you run your own business, there is no one to 
whom you can "pass the buck." 

e Knowledgeable. An entrepreneur must be knowledgeable in the product or 
service being provided. If competitors are more knowledgeable, the business 
will likely fail. 

e Goal oriented. An entrepreneur must set both personal goals and business 
goals, and must be able to meet these goals. 

e Leader. In order to have any chance of success, an entrepreneur must possess 
strong leadership skills. These skills were discussed in the previous section. 

e Hard worker. An entrepreneur must be able to put in long hours when necessary. 


Architectural Design Process 


The design of an architectural project commonly goes through several stages. For 
small, simple projects, each stage may take anywhere from an hour to a week. On 
large projects, each stage could take weeks or even months. The design process can 
be separated into the following phases: 

e Consultation 

e Preliminary design 

e Drawing production 


Consultation 


A project begins with an initial consultation between the architect and the client. 
The client provides the basic background information needed to begin the design. This 
information includes fundamental design ideas of the client, type of architectural 
design, number of square feet, desired room arrangement, and proposed budget. The 
architect may make suggestions based on experience with similar projects. 


Freliminary Design 


When the architect has a solid understanding of the client's needs and a contract 
has been signed, the preliminary design work begins. The preliminary design 
includes an evaluation of the site and research of local building codes and zoning 
ordinances. All general design considerations must be determined at this stage. 

The preliminary design then continues with sketches, informal hand drawings, or 
simple CAD drawings of floor plans and perhaps some elevations. The preliminary 
drawings are normally done as quickly as possible. The architect meets with the clients 
to determine if the preliminary design meets their expectations. Once the preliminary 
design has been approved, the architect continues with the initial working drawings. 
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Drawing Production 


The terms construction documents and working drawings refer to the set of 
drawings needed to construct the building. The initial documents are known as 
preliminary drawings. They contain the basic elements of the design. This includes 
the beginning of the floor plans and elevations with key features and dimensions. 
Often, these drawings are used to obtain a construction loan and building permits. 
The initial working drawings can be drawn by an architect, designer, or experienced 
drafter. An initial floor plan is shown in Figure 1-16. 

The entry-level architectural drafter can often take over once the initial working 
drawings are approved and work is ready to begin on the final working drawings. 
The final working drawings are the drawings from which the building is constructed. 
They are drawn after the client approves the initial working drawings. 


Professional 


Tip The arrangement of drawings within the set of working 
drawings varies among architectural firms. However, it is 
common to have the drawings in the following order: 

. Site plan 


. Exterior elevations 
. Floor plans 

. Foundation plan 
. Sections 

. Details 

. Interior elevations 


Figure 1-16. 

The initial floor plan 
for a residence. 

(Alan Mascord Design 
Associates, Inc.) 
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Architectural Drawings 


The set of working drawings contains several types of drawings, along with the 
necessary notes and schedules. Notes are written items on a drawing that provide 
additional explanation or clarification. Schedules are tabular lists that may provide 
specifications for materials and installations. Schedules are commonly placed with 
the floor plan if space is available. The notes, details, and interior elevations are often 
placed on sheets where space is available or together on one sheet. The following 
identifies the elements of a set of working drawings for a residential structure. 


Site Plans 


The site plan (also called plot plan) shows the location of the building on the 
property. A surveyor provides much of the information for the site plan. Generally, 
the site plan includes some or all of the following features: 

e Property lines 
Setback requirements and easements 
Contour lines showing ground elevation 
Basic building dimensions and distances from property lines 
Utilities 
Streets, driveways, sidewalks, and fences 
North arrow 
Trees and shrubs 
Figure 1-17 shows a typical site plan. 


Figure 1-17. 
This residential site plan shows property lines, utilities, and setback distances. 
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Floor Plans 


Floor plans show the layout and size of rooms within the building. They also show 
the locations of doors and windows. Some floor plans show the door and window sizes 
directly on the plan. Others include door and window schedules keyed to the floor plan 
with symbols. Additional information on the size, manufacturer, and model numbers 
for doors and windows is included in the door and window schedules. 

For simple residential designs, the floor plan may also show the framing, electrical, 
and plumbing systems and interior design elements such as cabinets, appliances, and 
finishes. See Figure 1-18. These items may also include schedules. 

For complex residences or commercial designs, the floor plan may include wall, 
window, and door locations. In this case, the floor plan is referred to as a background 
drawing, and is complemented by the following drawings: 

e Electrical plan. This drawing specifies the location of electrical panels, recepta- 
cles, lighting fixtures, and switches. It also identifies the type and size of conduit 
runs, and the number and size of wires within each conduit. Schedules for the 
electrical panel and lighting fixtures may also be included. 

e Plumbing plan. This drawing shows the size and type of piping used in the 
supply and drain plumbing systems. In addition to the piping, the locations 
of the water meter, main shut off valve, and water heater are included. For large 
projects, a plumbing fixture schedule may be needed. 

e HVAC plan. This drawing includes the location and size of supply and return 
ductwork and registers. Heating and air-conditioning units are also identified 
on the HVAC plan. 


Figure 1-18. 
This residential floor plan includes electrical, plumbing, and HVAC design. 
(Alan Mascord Design Associates, Inc.) 
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e Reflected ceiling plan. This type of plan is normally reserved for commercial 
designs with drop ceilings. This drawing shows the location of lighting fixtures 
and ceiling panels. 

The plumbing and HVAC plans may be combined into a single plan, called a 

mechanical plan. The number of plans required normally depends on the size and 
complexity of the design. 


Exterior Elevations 


The exterior elevations show the building as it appears from the outside. Elevations 
show floor to ceiling dimensions, roof slopes, and exterior construction materials. The 
front elevation is normally quite detailed, but the other elevations may be drawn with 
less detail to help save time. A front elevation was illustrated in Figure 1-6. 


Foundation Plans 


Foundation plans show the construction below the first floor. The construction 
materials and related dimensions are provided on the foundation plan, as shown in 
Figure 1-19. Foundation plans may include a foundation section, which illustrates the 
foundation wall and footing dimensions and the size, location, and spacing of steel 
reinforcing bars. 


Figure 1-19. 
The foundation plan for the floor plan shown in Figure 1-20. (Alan Mascord Design 
Associates, Inc.) 
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Figure 1-20. 

A main floor framing 
plan. 

(Alan Mascord Design 


Associates, Inc) — | ee [т 
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MAIN FLOOR FRAMING PLAN 


SCALE :1/47 = 1-0" 


Framing Plans 


For small residential designs, the floor plan normally shows the location and size 
of framing members. However, more complex designs require detailed floor framing 
plans and roof framing plans. These framing plans show the size and location of the 
structural members that compose the floor or roof. Figure 1-20 shows a typical floor 
framing plan. i 


Sections 


A section illustrates construction elements as if a slice were made through the 
building and part of the structure were removed. A section may show the entire width 
of the building, or may illustrate the construction of a specific feature, such as a wall. 
Sections clarify how building components are assembled. Figure 1-21 shows a section 
of the house displayed in Figure 1-18. 


Details 


Details are large-scale drawings that illustrate a specific construction assembly or 
area of the structure. Details are drawn at a larger scale than plans, so relatively small 
dimensions and materials are more apparent. Details are normally provided for 
stairs, fireplaces, retaining walls, and unusual eaves. Figure 1-22 shows a detail for 
residential construction. 
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Figure 1-21. 

This section is taken 
near the left side of 
the floor plan shown 
in Figure 1-18. 

(Alan Mascord Design 
Associates, Inc.) 


Figure 1-22. 

This stair construction 
detail is drawn at a 
larger scale than a 
section. This allows 
relatively small or 
complex details to 

be shown clearly. 
(Alan Mascord Design 
Associates, Inc.) 
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Interior Elevations 


Interior elevations show interior design elements such as cabinets and woodwork. 
These drawings show dimensions, construction materials and practices, appliances, 
fixtures, and related details. Figure 1-23 shows cabinet elevations and related construc- 
tion details. 
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Figure 1-25. 

Interior cabinet 
elevations. 

(Alan Mascord Design 
Associates, Inc.) 
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Architectural and CAD Standards 


All architectural firms use some type of standards. Standards are rules or guide- 
lines for design and drafting. Standards may be developed for drafting procedures, 
drawing appearance, and file management. Some typical procedures defined by stan- 
dards are listed in the table in Figure 1-24. 

Using standards improves consistency and efficiency. Often, architectural firms 
develop their own standards to ensure consistent practices and drawings within the 
office. 


Each chapter of this textbook covers related office stan- 


© dards that should be considered when drawing with 
| AutoCAD. 


In most cases, office standards are based on standards developed by organizations 
such as the American Institute of Architects (AIA), American National Standards 
Institute (ANSI), Construction Specifications Institute (CSI), or General Service 
Administration (GSA). 


Figure 1-24. 

This table shows 
some common 
topics addressed by 
CAD standards. 
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Figure 1-25. 


This drawing contains standard symbols, which can be copied into other drawings. 
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Architectural drafting standards are needed for manual drafting and CAD 
drafting. These standards may be printed and bound into a book, or may be stored 
on an intranet so all drafters can access them from their computers. An intranet is a 
relatively small network of computers, usually within a company, enabling each 
drafter access to standards on a Web page. Each drafter has access to the standards 
for use as a reference. 

One of the main advantages of CAD is the ability to reuse standard symbols and 
details. Once a symbol or detail is created for a drawing, it can be saved and then 
used for future drawings. As new symbols are created, they are added to the collec- 
tion of standard symbols. Figure 1-25 shows an example of a page from a typical 
office standards library. 


Safety and Health in the Architectural Office 


Architectural drafters usually work in comfortable offices furnished to accom- 
modate their tasks. In order to avoid computer malfunctions, the office should be air- 
conditioned, well ventilated, and as dust-free as practical. Antistatic carpets may also 
be used to avoid a static charge between the operator and computer. These conditions 
make for a fairly comfortable office. 

CAD drafters spend most of their time working at computer workstations. A good 
CAD workstation has reference manuals, computer hardware, and a layout table 
arranged in an organized manner. A drafting table with a drafting machine or parallel 
straightedge is also helpful in the layout area. This offers you a place to sketch designs 
and reference prints. 

Normally, the CAD workstations are networked. A computer network is a group 
of connected computers that can share electronic data (such as drawing files, memos, 
and e-mail messages) and hardware resources (such as printers, plotters, scanners, 
and external storage devices). Small offices often have only one or two plotters, which 
are shared by all drafters. The noise of plotters can be disturbing, so plotters are 
normally located in a separate room, near the workstations. Some companies have a 
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plotter room that plots drawings from the user’s disks upon request. Some compa- 
nies place the plotter in a central location with small office workstations around the 
plotter. Others prefer to have the plotters near individual workstations surrounded 
by acoustical partition walls or partial walls. 


The Ergonomic Environment 


Like other workers who spend long periods of time doing detailed work with a 
computer, drafters may be susceptible to eyestrain, back discomfort, and hand and wrist 
problems. Ergonomics is the science of adapting the workstation to fit the needs of the 
drafter. Applying ergonomic principles results in a comfortable and efficient environment. 

There are many types of ergonomic accessories that may improve a computer 
workstation. In addition, a few things can be done to create a comfortable environ- 
ment and help prevent injury or strain to the operator’s body. Figure 1-26 shows the 
recommended setup of an ergonomic workstation. The following sections list specific 
guidelines to help prevent injuries for various body parts. 


Eyes 


e Position the monitor to minimize glare from overhead lights, windows, and 
other light sources. Reduce light intensity by turning off some lights or closing 
blinds and shades. You should be able to see images clearly without glare. 

e Position the monitor so that it is 18” to 30” from your eyes. This is about an 
arm's length. To help reduce eyestrain, look away from the monitor every 
15-20 minutes and focus on an object at least 20’ away for 1-2 minutes. 


Wrists and Arms 


e Forearms should be parallel to the floor. 

e Periodically stretch your arms, wrists, and shoulders. 

e Try using an ergonomic keyboard and mouse. The keyboard keeps the wrists 
in a normal body position, and a mouse will fit the hands more comfortably. 


Figure 1-26. 
A recommended 
workstation setup. 


Monitor approximately 
an arm's length away, 
top of screen near 
eye level 


Knees even 
with or 
slightly 
below hips 


Feet set flat 
on floor or 
footrest 
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Neck 


e Adjust the monitor so that your head is level, not leaning forward or back. 
The top of the screen should be near your line of sight. 


Back 


e Use a chair that is comfortable and provides good back support. The chair 
should be adjustable and provide armrests. 

e Sit up straight. This maintains good posture and reduces strain. Think about 
good posture until it becomes common practice. 

e Try standing up, stretching, and walking every hour. This will also reduce strain. 


Legs 


e Keep your thighs parallel to the ground. 

e Rest your feet flat on the floor or use a footrest. 

e When taking a break, walk around. This will stretch the muscles and promote 

circulation through your body. 

Make the workstation comfortable and practice these tips. Try to keep your stress 
level low. Increased stress can contribute to tension, which may aggravate physical 
problems. Take a break periodically to help reduce muscle fatigue and tension. Some 
stretching exercises can help if you feel pain and discomfort. Relaxing activities such 
as yoga, biofeedback, and massage may also help reduce muscle strain. You should 
consult with your doctor for further advice and recommendations. 


Professional 


Tip Computer software is protected by the United States 
Copyright Office. You do not actually own the software that 
you buy. You are buying a license to use the software. Unless 
otherwise indicated in the agreement, this means that you 
can use the software on only one computer at one location at 
a time. It is illegal to make or distribute copies of copyrighted 
material without authorization. For example, when you buy 
a single copy of AutoCAD, that copy is to be used on only 
one computer and cannot be copied throughout the office, 
given or sold to a friend, or distributed in any other way. 
You are allowed to make a backup copy for safe keeping in 
case something happens to the original, but you cannot copy 

| the software in any other way. 
Stealing software is the same as shoplifting. Software 
| companies rely on the sale of their products to help keep the 
business running and to continue research and development 
for product improvement. Be sure that you read the licensing 
agreement of any software that you buy and use the product 
in a lawful manner. 
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Student and Professional Organizations 


There are several professional and educational organizations related to architec- 
tural drafting. Many of the professional organizations have student membership and 
student chapters. The following is a partial list of organizations that can provide valuable 
information about careers and educational opportunities in architecture and archi- 
tectural drafting. 


ADDA 


The American Design Drafting Association (ADDA) is pledged to meeting and 
serving the professional growth and advancement of the individual working in the 
design drafting community. ADDA is the only membership organization exclusively 
for all disciplines of professional drafters. 

ADDA also maintains a drafter certification program. Individuals who wish to 
become certified must pass the Drafter Certification Test, which is administered peri- 
odically at ADDA-authorized test sites. Applicants are tested on their knowledge and 
understanding of basic drafting concepts such as geometric construction, working 
drawings, and architectural terms and standards. Although employers normally do 
not require drafters to be certified, certification demonstrates that nationally recog- 
nized standards have been achieved. 

For more information about ADDA, including student chapters, curriculum 
certification, national conference, and membership: 


American Design Drafting Association 
PO Box 11937 

Columbia, SC 29211 

www.adda.org 


AIA 


The American Institute of Architects (AIA) has been advancing the value of 
architects and architecture for more than 135 years through AIA member resources 
and as the collective voice of the profession. Contact the following for more informa- 
tion about the AIA: 


American Institute of Architects 
1735 New York Avenue NW 
Washington, DC 20006 
www.e-architect.com 


SARA 


The Society of American Registered Architects (SARA) was founded in 1956 as a 
professional society that includes the participation of all architects, regardless of their 
roles in the architectural community. Contact the following for more information 
about SARA: 


Society of American Registered Architects 
305 E. 46th Street 

New York, NY 

www.sara-national.org 
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AIBD 


Since 1950, the American Institute of Building Design (AIBD) has provided 
building designers with educational resources, design standards, and a code of ethics. 
Today, AIBD is a nationally recognized association with professional and associate 
members in 47 states and throughout Canada, as well as Europe, Asia, and Australia. 
AIBD promotes public awareness of the building design profession, and educates 
members about new and improved materials and methods of construction. 

AIBD also enforces a certification program for professional building designers. 
For those who have chosen the building design profession, there is no greater 
evidence of competency than achieving the status of Certified Professional Building 
Designer (CPBD). Contact the following for more information about the AIBD: 


American Institute of Building Design 
991 Post Road East 

Westport, Connecticut 06880 
www.aibd.org 


Other Organizations 


The following are additional organizations that can be contacted for professional 
and educational opportunities: 


American Institute of Landscape Architects 
501 E. San Juan Avenue 
Phoenix, AZ 85012 


American Society of Landscape Architects 
636 Eye Street, NW 

Washington, DC 20001-3736 

www.asla.org 


Association of Collegiate Schools of Architecture 
1735 New York Avenue NW 

Washington, DC 20006 

www.acsa-arch.org 
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Answer the following questions on a separate sheet of paper. 


1. 
2. Briefly describe the evolution of architectural drafting. 
3. Define software. 

4. 
5 
6 


fe 


jua 


Define architectural drafting. 


What is AutoCAD? 


. List five advantages of using CAD in architecture. 
. How does Web-based collaboration affect the relationship between the architect 


and client? 
Generally speaking, what three requirements must be met before a person can 
become a licensed architect? 


8. Describe the type of work generally performed by entry-level drafters. 
p 
10. 


List five responsibilities of a CAD manager. 
In addition to CAD skills, what other types of training are desirable for a CAD 
manager? 
List the types of drawings created by the following types of drafters: 
. Civil drafter 
Electrical drafter 
. HVAC drafter 
. Landscape drafter 
Piping drafter 
Structural drafter 


AMO ш> 


. List five academic areas of study and training that employers prefer for architec- 


tural drafters. 
List four general work skills needed for success in the workplace. 


. Define leadership. 

. List five characteristics of a leader. 

. Define entrepreneurship. 

. List three advantages of entrepreneurship. 

. List three reasons why a business may fail. 

. List six skills needed to be a successful entrepreneur. 

. Describe the basic steps in the architectural design process. 

. What is the purpose of the consultation between the architect and the client? 

. Why is it important to research the site, building codes, and zoning restrictions 


during the preliminary design phase? 


. Define working drawings. 
. What is normally included in the initial working drawings? 
. Identify the drawing that typically shows the location of the building on the 


property, along with roads, walks, driveways, and utilities. 


. Identify at least six types of drawings contained in a set of working drawings. 

. When are separate electrical plans, plumbing plans, and HVAC plans used? 

. Name the plan that shows the construction below the floor plan. 

. Name the type of drawing that illustrates construction methods and materials by 


showing a cut through the entire building. 


. What is the difference between a section and a detail? 

. Define standards. 

. Why are standards used? 

. List five topics that are normally addressed by office standards. 

. Why is it a good idea to locate a plotter in a room separate from the CAD work- 


stations? 


. Define ergonomics. 
. List two ways to minimize eyestrain caused by the CAD workstation monitor. 
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Identify two ways to help reduce wrist and arm tension when working at a CAD 
workstation. 


. What does ADDA stand for? 
. What does AIA stand for? 
. What does SARA stand for? 


er Problems 


Sketch or draw an example of a recommended ergonomic CAD workstation. 
Research and write a 250-word essay on one of the following topics, using graphic 


examples as appropriate: 


History of architectural drafting 
Transition from manual drafting to CAD 
Architectural Web-based collaboration 
Architect profession 

Architectural drafter profession 

Civil drafting 

Electrical drafting 

HVAC drafting 

Interior design 

Landscape drafting 

Plumbing drafting 

Structural drafting 

Architectural design process 

Set of working drawings 

Architectural standards 

Ergonomics for computer users 
Computer workstation exercises 
American Design Drafting Association 
American Institute of Architects 
Society of American Registered Architects 
American Institute of Building Design 
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Learning Objectives 


alog box features. 
@ Save drawing files. 
@ Use the AutoCAD help system. 


Important Terms 


cascading menu flyout 
command window grab bar 
desktop menu accelerator key 
desktop icon pull-down menu 
dialog box shortcut menu 
B docked toolbar 
double-click tooltip 
floating 


Starting AutoCAD 


The AutoCAD installation program creates a desktop icon that is displayed on 
the Windows desktop. The term desktop refers to the background on your screen 
when you are using Windows. The screen is like your real desktop and everything 
you need is there for your use. To launch AutoCAD, simply double-click on the 
desktop icon. See Figure 2-1. 
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Figure 2-1. 
Double-click on the desktop icon to launch AutoCAD. 
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Double-click means to quickly tap twice on the left 
> mouse button. 


Another method for starting AutoCAD is to pick the Start button in the lower-left 
corner of the Windows desktop. This displays the Start menu. Select Programs from 
the Start menu to display the Programs menu. Pick AutoCAD 2000i (or AutoCAD 2000) 
from the list, and then select AutoCAD 2000i (or AutoCAD 2000) to load the software. 
See Figure 2-2. 

Either of these methods launches the AutoCAD software. Once AutoCAD has 
loaded, either the AutoCAD Today window or the Startup dialog box is displayed. The 
AutoCAD Today window is available in AutoCAD 2000i only. 


« AUtoCAD 2000i Feature 


TO" When launched, AutoCAD 2000 displays the Startup dialog box. 
AutoCAD 2000i displays the AutoCAD Today window, which provides all the 
options available in the Startup dialog box plus several additional tools. 
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Figure 2-2. 
Launching AutoCAD from the Start menu. 
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Startup Dialog Box 


The Startup dialog box appears when AutoCAD 2000 is launched. It contains 
four buttons across the top of the box, Figure 2-3. These buttons allow you to open an 
existing drawing or create a new drawing. The buttons correspond to the following 
options: 
e Open a Drawing. Select this option to open an existing drawing. 
e Start from Scratch. This option creates a new drawing using default settings. 
The term default refers to preset settings. 

e Use a Template. This option begins a new drawing based on a template 
drawing. Template drawings can contain preset settings and drawing objects 
(such as title blocks). 

e Use a Wizard. This option provides a step-by-step method of defining a new 

drawing by choosing the desired drawing settings. 


The Use a Template and Use a Wizard options are 


* discussed in detail in Chapter 11, Drawing Setup. 


Starting from Scratch 


When you start a drawing from scratch, a new drawing is created using AutoCAD’s 
default settings. The Start from Scratch options available in the Startup dialog box are 


shown in Figure 2-4. 
To start a drawing from scratch, pick the Start from Scratch button in the Startup 


dialog box. When you select this button, the dialog box changes to display the Start 
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Figure 2-3. 
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Figure 2-4. 
Before starting a 
drawing from 
scratch, select the 
system of units. 
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from Scratch options. Select English or Metric in the Default Settings area, and then 
pick the OK button to create the new drawing. 


Opening an Existing Drawing 


To open an existing drawing from the Startup dialog box, pick the Open a 
Drawing button. The dialog box changes to display the Open a Drawing options, as 
shown in Figure 2-5A. Recently opened drawings can be selected from the Select a 
File window. If the desired drawing is not listed in this window, pick the Browse 
button to access the Select File dialog box, Figure 2-5B. 

The Select File dialog box provides a simple means of locating and selecting files. 
By double-clicking a folder name in the list, you can "open" it. Its contents are then 
displayed in the list box where items can be selected. The Look in: drop-down list 
displays the directory tree and allows you to browse for a storage device or a folder. 
Once a file name is selected in the list box, it appears in the File name: text box and 
its image appears in the Preview box. When selecting more than one file name, each 
file name appears in the File name: text box in quotation marks. 

The four buttons above the upper-right corner of the list box allow you to back 
up one folder level, create a new folder, and display the files as a list or with all file 
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Figure 2-5. 

Opening an existing drawing from the Startup dialog box. A—Select a recently opened 
drawing from the Select a File window, or pick the Browse button to access the Select File 
dialog box. B—The Select File dialog box is used to select drawing files. 
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details. The three buttons above the preview box allow you to search the Web, display 
folders defined as favorites, or add the current folder to your list of favorites. The 
Find File... button allows you to search your computer or network for a specified file 
name, or simply browse through folders viewing the drawing previews. When a file 
name is known but the folder location is not, you can type the name in the File name: 
text box and pick the Locate button. AutoCAD then searches through its Support File 
Search Path as specified in the Options dialog box. If the path and the file name are 
known, you can type them in the File name: text box and pick Open or press [Enter]. 


AutoCAD 2000i Feature 


The Select File dialog box has been modified for AutoCAD 2000i. The 
following section describes the added features. 
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Select File Dialog Box (AutoCAD 2000i) 


The Select File dialog box in AutoCAD 2000i has some features that are not avail- 
able in the AutoCAD 2000 Select File dialog box. This discussion focuses on these 
additional features. 

The Select File dialog box for AutoCAD 20001 is shown in Figure 2-6. The Places 
List provides instant access to certain folders. The following buttons are available: 

e History. Pick this button to list drawing files opened recently from the Select 

File dialog box. 

e Desktop. Pick this button to list the files, folders, and drives located on your 
desktop. 

e My Documents. Displays the files and folders contained in the My Documents 
folder. 

e Favorites. Displays files and folders located in the Windows\Favorites folder. 

e Buzzsaw. Pick this button to display projects on the Buzzsaw Web site. 
Buzzsaw.com is designed for the building industry. After setting up a project 
hosting account, users can access project drawings from the Web site. This 
allows the various companies involved in the construction process to have 
instant access to the drawing files. 

e RedSpark. Pick this button to display project accounts on the RedSpark Web 
site. RedSpark.com is similar to Buzzsaw.com, but is designed for the manufac- 
turing industry. 

e FTP. Displays available FTP (file transfer protocol) sites. To add or modify the 
listed FTP sites, select Add/Modify FTP Locations from the Tools menu in the 
Select File dialog box. 


Figure 2-6. 
The Select File dialog box in AutoCAD 2000i provides many options for accessing files. 
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There are two more new features in the AutoCAD 2000i Select File dialog box. 
The Back button displays the files and folders that were previously displayed in the 
dialog box. The Delete button causes the selected file or folder to be deleted. 

The following table lists items that function the same in AutoCAD 2000i as in 
AutoCAD 2000, but have been relocated in the Select File dialog box: 


Select File Dialog Box Location 


. Hem 


.. AutoCAD 2000 
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You can search for files from the Select File dialog box by picking Find... in the 
Tools menu. This accesses the Find dialog box, which is shown in Figure 2-7. If you 
know the file name for the drawing, enter it in the Named text box. If you do not know 
the name, you can use wildcard characters (such as *) to narrow the search. 

Choose the type of file from the Type drop-down list. You can search for DWG, 
DXF, or DWT files from the Find dialog box. If you are searching for another type of 
file, use the Windows Explorer search tool. 

A search can be completed more quickly if you do not search the entire hard 
drive. If you know the folder in which the file is located, specify the folder in the Look 
in text box. Pick the Browse button to select a folder from a dialog box. Select the 
Include subfolders check box if you want the subfolders within the selected folder to 
be searched. 

You can also search for files based on when they were last modified. The Date 
Modified tab provides options to search for files modified within a certain number of 
days or months, or within a specified time period. This option is very useful if you 
wish to list all drawings modified within a specific week or month. 


Figure 2-7. 
Use the Find dialog box to locate drawing files. 
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Figure 2-8. am 

The AutoCAD Today window allows you to access saved drawing files and templates, share 
messages within a network, and access customized information from the Autodesk Point A 
Web site. 
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AutoCAD Today Window 


The AutoCAD Today window appears when you first open AutoCAD 20001. It can 
also be opened by picking the Today button in the Standard toolbar, selecting Today 
from the Help pull-down menu, or entering today at the Command prompt. You can 
close or minimize the window. 

The AutoCAD Today window is divided into two sections, Figure 2-8. The top 
section, called My Workplace, has two areas: 

• My Drawings area. This area can be used to open an existing drawing, create a 

new drawing, or access a symbol library. These functions are discussed below. 

* Bulletin Board area. This area allows messages to be shared between a group 

of networked AutoCAD users. A CAD manager could use the bulletin board 
to send messages to all drafters working on the network. 

The lower section of the AutoCAD Today window, called The Web, provides a 
direct link to the Autodesk Point A Web site. The Point A Web site provides news, 
resources, and other services related to design industries. You can customize your 
Point A access to address a single design discipline, such as architecture or land devel- 


opment. In addition, Point A is a source of software updates and provides links to 
resource materials. 
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Figure 2-9. 

Previously opened files can be sorted in one of four methods. A—Files listed according to 
when they were previously used. B—Files sorted by the day or week during which they 
were opened. C—Files sorted alphabetically. D—Files sorted by location. 
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Opening Drawings 


The Open Drawings tab in the My Drawings area is used to open an existing 
drawing file. A list of recently opened files is provided. Use the Select how to begin: 
drop-down list to select how the list is sorted. There are four options (see Figure 2-9): 

e Most Recently Used. Files are listed in the order of their last use. Therefore, the 

last file opened is listed first. 

e History (by Date). Files are arranged according to the day or week in which 

they were opened. 

e History (by Filename). Files are arranged alphabetically. Pick a letter to display 

the file names that begin with that letter. 1 

e History (by Location). Arranges files according to the folders in which they are 

stored. Pick a folder name to display the files contained within it. 

If you want to select a drawing file to open using the Select File dialog box, pick 
the Browse... link in the My Documents area. 


Creating Drawings ксты 
In AutoCAD 20001, new drawings аге created using the Create Drawings tab in De ee 
the My Drawings area of the AutoCAD Today window. To create a new drawing, pick Standard 
the New button from the Standard toolbar, select New from the File pull-down menu, pen 
enter new at the Command prompt, or use the [Ctrl]+[N] key combination. The k 
AutoCAD Today window appears with the Create Drawings tab selected. NON 


The Create Drawings tab provides three methods for creating a new drawing. The 
method is selected in the Select how to begin: drop-down list. The following options 
are illustrated in Figure 2-10: 

e Template. Use this option to start a new drawing based on an existing template. 

Recently used templates are listed first, followed by an alphabetical listing. 
e Start from Scratch. This option is identical to the Start from Scratch option in 
AutoCAD 2000. 
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Figure 2-10. = 
Access the three startup options from the drop-down list in the Create Drawings tab. 
A—Template. B—Start from Scratch. C—Wizards. 
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* Wizards. After selecting this option, you can pick either Quick Setup or 
Advanced Setup. These wizards are discussed in Chapter 11, Drawing Setup. 


Symbol Libraries 


The Symbol Libraries tab provides access to the symbol libraries provided with 
AutoCAD 2000i. Sixteen symbol libraries are listed in the tab. The Symbol Libraries 
tab is discussed in Chapter 10, Symbol Libraries and the AutoCAD DesignCenter. 


Deactivating the AutoCAD Today Window 


The AutoCAD Today window of AutoCAD 2000i replaces the Startup and Create 
New Drawing dialog boxes found in AutoCAD 2000. However, if you prefer to not use 
the AutoCAD Today window, you can customize AutoCAD to use the Startup and 
Create New Drawing dialog boxes instead. This setting is found in the System tab of 
the Options dialog box. 

To access the Options dialog box, pick Options... from the Tools pull-down, type 
op or options at the Command prompt, or right-click in the drawing area and pick 
Options... from the shortcut menu. In the System tab, the General Options area 
includes a Startup: drop-down list. See Figure 2-11. Pick the drop-down list to select 
from the following options: 

« Show TODAY startup dialog. While this option is selected, the AutoCAD Today 
window is activated when AutoCAD is launched or when a new drawing is 
created. 

e Show traditional startup dialog. While this option is selected, the Startup 
dialog box appears when AutoCAD is launched and the NEW command 
accesses the Create New Drawing dialog box. The AutoCAD Today window can 
still be activated using the TODAY command. 

* Do not show a startup dialog. While this option is selected, no dialog box is 
displaved when AutoCAD is launched, and the NEW command requires 
command line entry. 


- T—————— тше — 
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AutoCAD Window 


The AutoCAD window is similar to other windows within the Windows oper- 
ating system. Picking the small control icon in the upper-left corner displays a stan- 
dard window control menu, and the icons in the upper-right corner are used for 
minimizing, maximizing, and closing the program window or individual drawing 
window. Window sizing operations are done as with any other Windows application. 

AutoCAD uses the familiar Windows interface, with buttons, pull-down menus, 
and dialog boxes. These items are discussed in detail in this section. Learning the 
layout, appearance, and proper use of these features allows you to master AutoCAD 
quickly. Figure 2-12 shows important features of the AutoCAD window. 


Window Layout 


The AutoCAD window layout provides a large drawing area. The drawing area 
is bordered by toolbars at the left and top of the screen, and by the command window 
at the bottom. See Figure 2-12. 


The proportion of the AutoCAD window and size of its 


features vary, depending on the display resolution setting. 


Many features of the AutoCAD window can be resized and moved within the 
window. These features are called floating features. Floating features are outlined by 
a standard Windows border and display a title bar at the top. 

When you launch AutoCAD for the first time, the AutoCAD window is 
displayed in a floating position on the desktop. A smaller window within the 
AutoCAD window displays the drawing area for the currently open drawing file. 


== + — 
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Floating windows are moved and adjusted for size in the same manner as any other 
Windows program. However, drawing windows can only be adjusted and positioned 
within the AutoCAD window. 

Some floating features, such as toolbars, can also be docked around the edges of 
the AutoCAD window. Docked toolbars do not display a title bar. Instead, they 
display a grab bar, the two thin bars at the top or left edge of the docked toolbar. To 
place a docked toolbar in a floating position, you can either double-click on the grab 
bar or press and hold the pick button while pointing at the grab bar and then move 
your mouse to drag the toolbar away from the edge of the window. To dock a floating 
toolbar, double-click on the title bar, or press and hold the pick button while pointing 
at the title bar and drag it to an edge of the drawing area. Wait until the toolbar 
outline changes to a thin outline, and then release the pick button. Toolbars may be 
moved or docked at any time as needed. 

The following list describes several components of the AutoCAD window. Look 
at Figure 2-12 and your own AutoCAD window as you review these features: 

« Command window. In its default position, this window is docked at the 
bottom of the AutoCAD window. It displays command entries and prompts 
for input. Your primary communications with AutoCAD are displayed in the 
command window. 

« Menu bar. The menu bar is located below the title bar and displays a number 
of menu names. As with standard Windows menus, use the cursor to point at 
a menu name and press the pick button. This causes a pull-down menu to be 
displayed. Each pull-down menu contains AutoCAD commands. 

e Scroll bars. The scroll bars allow you to adjust your view of the drawing area. 


Figure 2-12. 
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e Crosshairs. This is your primary means of pointing to objects and selecting 
locations within a drawing. 

* Coordinate system icon. This indicates the current coordinate system 
drawing plane and helps to determine point locations. 

e Toolbars. Toolbars contain various buttons that activate AutoCAD 
commands. These toolbars can be moved, resized, modified, hidden, or 
docked as needed. 

e Status bar. This contains several buttons that display the current state of 
specific settings and allow access for changing their settings. When a pull- 
down menu item is highlighted or you are pointing at a toolbar button, a brief 
explanation (help tip) for the item is shown at the left end of the status bar. 

e Coordinate display. This display field, found on the status bar, shows the 
XYZ crosshairs location. 

e Standard toolbar. In the default AutoCAD window configuration, the 
Standard toolbar appears above the Object Properties toolbar. When you 
move your pointing device to the toolbar, the crosshairs change to the familiar 
Windows pointer. As you move the pointer across a toolbar button, a 3D 
button is displayed around the previously flat button. Holding the pointer 
motionless over a toolbar button for a moment displays a tooltip, which 
shows the name of the button in a small box at the pointer location. 

Some buttons show a small black triangle in the lower-right corner. These 
buttons are called flyouts. Press and hold the pick button while pointing at a 
flyout to display a set of related buttons. 

e Object Properties toolbar. In the default AutoCAD window configuration, the 
Object Properties toolbar appears above the drawing area. This toolbar contains 
buttons and display fields for setting and adjusting the properties of objects 
in a drawing. 


Exercise 2-1 


@ Start AutoCAD. 

@ Select the Start from Scratch startup option. 

@ Select English (feet and inches). 

@ Look at all the features of the AutoCAD window. 

@ Keep AutoCAD open for the next exercise. If you must quit, pick Exit in the File 
pull-down menu and then pick No in the AutoCAD alert box. ` 


Pull-Down Menus 


The AutoCAD pull-down menus are located on the menu bar at the top of the 
AutoCAD window. As with a toolbar, when you move the cursor to the menu bar, the 
crosshairs change to the pointer. The menu bar, Figure 2-13, contains eleven pull- 
down menu items: File, Edit, View, Insert, Format, Tools, Draw, Dimension, Modify, 
Window, and Help. 


Figure 2-13. 
The AutoCAD menu bar. To access the pull-down menus, place the pointer on the menu 
title and press the pick button. 
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AutoCAD 2000i Note 


A full installation of AutoCAD 2000 includes an additional Express pull- 
down menu. This pull-down menu contains a variety of additional tools. 
The Express Tools are not provided with AutoCAD 2000i, but can be down- 
loaded from the Autodesk Point A Web site. 


Most of the available menu selections can be found in both the toolbars and pull- 
down menus. Some menu selections, however, are found in only one of these two 
menu areas, so it is important to be familiar with the layout and the use of both tool- 
bars and pull-down menus. To see how a pull-down menu works, move the pointer 
to the Draw menu and press the left mouse (pick) button. A pull-down menu appears 
below Draw, as shown in Figure 2-14A. Commands are easily selected by picking a 
menu item with the pointer. 

Notice that several of the commands in the Draw pull-down menu have a small 
arrow to the right. When one of these items is selected, a cascading menu appears. A 
cascading menu has additional options for the previous selection, as shown in 
Figure 2-14B. 

Some menu selections are followed by an ellipsis (...). If you pick one of these 
items, a dialog box is displayed. If you pick the wrong pull-down menu, simply move 
the pointer to the one you want. The first menu is removed and the new menu is 
displayed. The pull-down menu disappears after you pick an item in the menu, pick 
a point in the drawing area, or type on the keyboard. 


Professional 


Tip You can also select a pull-down menu item by holding 
the pick button down while moving the pointer to the 
desired selection and releasing the pick button. 


Figure 2-14. 
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Accessing Pull-Down Menus from the Keyboard 


As you move through the pull-down menus, notice that one character of each 
pull-down menu title is underlined. This allows access to any pull-down menu selec- 
tion using an [Alt]«[key] combination on the keyboard. For example, pressing [Alt]+[F] 
accesses the File pull-down menu and pressing [А-У] accesses the View pull-down 
menu. 

Once a pull-down menu is displayed, a menu item can be selected using a single 
character key. For example, suppose you want to draw a circle by selecting the center 
point and the radius. Referring once again to Figure 2-14B, first press [Alt]+[D] to 
access the Draw pull-down menu. Then, press [C] to access the Circle cascading menu. 
Finally, press [R] to select the Center, Radius option. These shortcut keystrokes for 
accessing pull-down menu items are called menu accelerator keys. 


Professional 


Tip Once a pull-down menu is displayed, you can use the 
up, down, right, and left arrow keys to move between items 


and display cascading menus. When an item followed by an 

arrow is highlighted, press the right arrow key to display the 
© cascading menu. Remove the cascading menu by pressing 
- the left arrow. Press [Enter] to select a highlighted item. 


Exercise 2-2 


Ф Continue from Exercise 2-1 or start AutoCAD as instructed in Exercise 2-1. 

Ф Using the mouse and pointer, open each pull-down menu and read the commands 
found in each menu without picking any options. 

@ Open each pull-down menu using the menu accelerator keys. 

@ If you access a command, dialog box, or other feature, press the [Esc] key on 
your keyboard to clear the activity and resume this exercise. 

@ Keep AutoCAD open for the next exercise. If you must quit, pick Exit in the File 
pull-down menu and then pick No in the AutoCAD alert box. 


Dialog Boxes 


Dialog boxes are features containing a variety of devices used to provide informa- 
tion to AutoCAD. You can change settings, specify properties, and select items using 
dialog boxes. This eliminates typing, which saves time and increases productivity. 

Buttons in a dialog box that are followed by an ellipsis (...) display another dialog 
box when picked. The second dialog box is displayed on top of the original dialog 
box, much like laying a sheet of paper on top of another. You must make a selection 
from the second dialog box before returning to the original dialog box. You can close 
a dialog box at any time by picking the Cancel button or the close "X" button in the 
upper-right corner. 


Pressing the ^X" button closes a dialog box without 
saving the modified settings. Always pick the OK button to 


| accept changes. If there is not an OK button, the "X" button 
applies the settings and closes the dialog box. 
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Dialog boxes contain several standard items for input and selections. If you take 
a few minutes to review the following brief descriptions, you will find it much easier 
to work with the dialog boxes: 

e Tabs. A dialog box tab is much like an index tab used to separate sections of 
a notebook. Many dialog boxes contain two or more “pages” or “panels,” each 
with a tab at the top. Each tab displays a new set of related options. See 
Figure 2-15. While the dialog box is displayed, you can switch between tabs 
in order to select options. Pick the OK button to apply the settings and dismiss 
the dialog box. 

e Command buttons. Command buttons are normally located at the bottom of 
the dialog box. When you pick a command button, something happens imme- 
diately. The most common command buttons are OK and Cancel. Another 
common button is Help. See Figure 2-15. A button with a dark border is the 
default. Pressing the [Enter] key accepts the default. If a button is “grayed-out,” 
it cannot be selected. 

Buttons can also lead to other features. A button with an ellipsis (...) 
accesses another dialog box. A button with an arrow symbol («) requires that 
you pick a point or select an object in the drawing area. 

e Radio buttons. When you press a selector button on your car radio, the 
station changes. Only one station can play at a time. Likewise, only one item 
in a group of radio buttons can be highlighted or active at one time. See 
Figure 2-15. 

e Check boxes. A check box, or toggle, displays a “и” when it is on (active). The 
option is off if the box is empty. See Figure 2-15. 

e Text boxes. You can enter a name or single line of information in a text box. 
See Figure 2-15. To enter text in a text box, place the pointer in the text box and 
press the pick button. When the currently selected text box is empty, the 
cursor appears as a flashing vertical bar positioned at the far-left side of the 
box. If there is existing text in the box, the text is highlighted. Any characters 
you type replace the highlighted text. 
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Figure 2-16. 

This dialog box includes a list box and a drop-down list. A—The drop-down list displays 
only the selected option. B—To change the selection, pick the drop-down arrow to display 
the drop-down list. Use the scroll bar to view additional options. 
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e List boxes. A list box contains a list of items or options. You can scan through 
the list using the scroll bar (if present) or the keyboard arrow keys. Either 
highlight the desired item with the arrow keys and press [Enter], or simply 
select it with the pointer. See Figure 2-16A. 

e Drop-down lists. A drop-down list contains a list of options, but only one 
item is initially shown. The remaining items are hidden until you pick the 
drop-down arrow. When you pick the drop-down arrow, the drop-down list 
is displayed below the initial item. See Figure 2-16B. You can then pick from 
the expanded list, or use the scroll bar to find the item you need. 

e Preview box or image tile. A preview box is an area of a dialog box that 
displays a “picture” of the item you select, such as a hatching style, linetype, 
or text font. For many image tiles, picking anywhere on the image changes the 
associated setting and updates the image accordingly. Some image tiles are 
more interactive, and respond based on the specific location on the image 
where you pick. See Figure 2-17. 

e Alerts. Alerts can be displayed in two forms. A note may appear in the lower- 
left corner of the original dialog box or a separate alert dialog box may appear. 

e ... (Ellipsis) button. Some dialog box features have an ellipsis button displayed 
adjacently. The ellipsis button provides access to a related dialog box. See 
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Figure 2-18. 
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• Help. If you are unsure of any features of a dialog box, pick the question mark 
button in the upper-right corner of the dialog box. When the question mark 
appears next to the pointer, you can pick any feature in the dialog box to see 
a description of what it does. Figure 2-19 shows how this feature is used. 


Another method for displaying information about 
features in a dialog box is to point at the feature and right-click. 


If help information is available, the shortcut menu displays 
the What's This? option, which displays a description of the 
feature. 


Figure 2-19. 


Using the ? button. A—Pick the question mark button and a question mark appears next to 
the pointer. B—Pick an item in the dialog box to display a brief description. 
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Exercise 2-3 


Ф Continue from Exercise 2-2 or start AutoCAD as instructed in Exercise 2-1. 

@ Open a variety of dialog boxes and observe the features identified in the 
previous discussion. 

@ You may make selections or change options in the dialog boxes, if you wish, 
but this is not required. This is just an opportunity for you to see what different 
dialog boxes contain. 

@ You can close a dialog box at any time by picking the Cancel button or the "X" 
button in the upper-right corner. If you activate something and you wish to 
exit, press the [Esc] key on your keyboard to exit the command or activity. 

Ф Keep AutoCAD open for the next exercise. If you must quit, pick Exit in the File 
pull-down menu and then pick No in the AutoCAD alert box. 


Shortcut Menus 


AutoCAD makes extensive use of shortcut menus to simplify and accelerate 
command entries. Sometimes referred to as "cursor menus" because they are displayed 
at the cursor location, these context sensitive menus are accessed by right-clicking. 
Context sensitive means that the menu reflects commands or options that relate to the 
item or area you pick. Riglit-clicking means to press the right mouse button. 

Because it is context sensitive, shortcut menu content varies based on the location of 
the pointer when you right-click, and conditions such as whether a command is active 
or an object is selected. When you right-click in the drawing area with no command 
active, the first item displayed on the shortcut menu is typically an option to repeat 
the previously used command or operation. See Figure 2-20A. If you right-click while 
a command is active, the shortcut menu contains options for the command. See 
Figure 2-20B. 
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Shortcut menus are discussed where they apply 
throughout this text. To help familiarize yourself with this 
powerful AutoCAD feature, try right-clicking at different 


times while you are learning to use new AutoCAD commands 

! or when practicing dialog box operations. You can signifi- 
cantly increase your productivity in AutoCAD by learning 
to use these features effectively. 


Exercise 2-4 


Ф Continue from Exercise 2-3 or start AutoCAD as instructed in Exercise 2-1. 
@ Access and view the contents of shortcut menus by right-clicking in the following 
locations: 
Ф Command window 
Ф Drawing area 
@ Toolbar buttons 
@ You can close a shortcut menu by pressing [Esc] or picking in an area away 
from the menu. 
Ф Keep AutoCAD open for the next exercise. If you must quit, pick Exit in the File 
pull-down menu and then pick No in the AutoCAD alert box. 


Saving Drawings 


Periodically saving your drawing protects your work by writing the existing 
status of your drawing to the hard disk while remaining in the AutoCAD window. It 
is a good idea to save your drawing every ten minutes. This is very important! If 
there is a power failure, a severe editing error, or other problems, all the work done 
after your last save will be lost. If you save only once an hour, a power failure could 
result in an hour of lost work. Saving your drawing every ten minutes results in less 
lost work if a problem occurs. Please take this seriously. Do not be one of the people 
who lost a lot of work because you did not save frequently. Also, back up your work 
at least once a day. It is best to have two backup copies. 

There are two commands that allow you to save your work: QSAVE and SAVEAS. 
In addition, when ending your drawing session, AutoCAD provides a warning that 
asks if you want to save changes to the drawing. This gives you a final option to 
either save or not save changes to the drawing. 


Using the QSAVE Command 


QSAVE stands for quick save. The QSAVE command is accessed by picking the 
Save button from the Standard toolbar, picking Save from the File pull-down menu, 
typing qsave at the Command prompt, or by pressing the [Ctrl]+[S] key combination. 

The QSAVE command response varies depending on whether the drawing has 
been previously saved. If the current drawing has been saved, the QSAVE command 


fone updates the file based on the current state of the drawing. In this situation, QSAVE 

ЕР issues no prompts and displays no messages. 
Багыш If the current drawing has not yet been saved, the QSAVE command displays the 
ia Save Drawing As dialog box, Figure 2-21. You must complete three steps in order to 


=] save vour file: 


1. Select the folder in which the file is to be saved. 


2. Select the type of file to save, such as drawing (DWG) or template (DWT). 
3. Enter a name for the file. 


Save 
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Figure 2-21. 
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Using the SAVEAS command 


The SAVEAS command is accessed by picking Save As... from the File pull-down 7 
menu ог by typing saveas ог save at the Command prompt. This command always m 
displays the Save Drawing As dialog box, Figure 2-21. If the current drawing has already ~ Save As... 
been saved, the current name and location are displayed. Confirm that the Save in: box 
displays the desired drive and folder, and the Save as type: box displays the desired file 
type. Type the new drawing name in the File name: text box and pick the Save button. 

The SAVEAS command is used in the following situations: 

e The current drawing already has a name and you need to save it with a 

different name. 

e You need to save the current drawing in an alternate format, such as а 

drawing file for AutoCAD Release 14, an AutoCAD LT drawing, or a drawing 
template file. 

e You want to save the drawing to a different drive. 

e You open one of the drawing template files to create a new drawing. 

If you try to save the current drawing using the same name and location as 
another drawing file, AutoCAD issues a warning message in an alert box. You can 
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either cancel the operation or replace the current drawing with the one you are 
working on. If you actually need to replace the existing file, pick the Yes button to 
overwrite the file with the information in the current drawing. If you do not wish to 
overwrite the file, pick the No button to return to the Save Drawing As dialog box. Pick 
the Cancel button to cancel the operation. Be very careful—if you pick the Yes button, 
the current drawing replaces the other drawing. 


AutoCAD 2000i Feature 


Files created in AutoCAD 2000 and AutoCAD 20001 are compatible. This 
means that a drawing created in AutoCAD 2000i can be opened in 
AutoCAD 2000 and vice versa. 


Exercise 2-5 


Ф Continue from Exercise 2-4 or start AutoCAD as instructed in Exercise 2-1. 

@ Carefully review the previous discussion as you use each of the following 
commands. 

Use the SAVEAS command. 

Type test in the File name: text box. 

Pick the Save button. The current drawing is saved with the name test. 

Use the QSAVE command and observe the results. The test drawing is auto- 
matically saved without displaying the Save Drawing As dialog box. 

Use the SAVEAS command again. The Save Drawing As dialog box appears and 
test should be displayed in the File name: text box. 

Pick the Save button. 

This displays the Save Drawing As alert box. Think carefully about what will 
happen if you pick either the Yes or No button. 

Pick the No button. 

Keep AutoCAD open for the next exercise. If you must quit, pick Exit in the File 
pull-down menu and then pick No in the AutoCAD alert box. 
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Getting Help 


If you need help with a specific command, option, or program feature, AutoCAD 
provides a powerful and convenient online help system. The help system in 
AutoCAD 2000i is different from the help system in AutoCAD 2000. The systems are 
explained separately in the following sections. 


Getting Help in AutoCAD 2000i 


To access help in AutoCAD 2000i, pick the Help button in the Standard toolbar, 
select AutoCAD Help from the Help pull-down menu, enter ? or help at the Command 
prompt, or press the [F1] key. 

The AutoCAD Help window consists of two frames, Figure 2-22. The left frame, 
which has five tabs, is used to locate help topics. The right frame displays the selected 
help topics. In addition to the two frames, the following buttons are located in the 
AutoCAD Help window: 

e Hide/Show. This button controls the visibility of the left frame. When you pick 

Hide, the left frame disappears, the show button replaces the Hide button, and 
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Figure 2-22. 
The AutoCAD Help window in AutoCAD 2000i. 
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| Related Procedures 


AutoCAD Help contains complete information for using 
AutoCAD. The Help window contains the following elements: 
• The left frame helps you locate the information you 

want, 
, e The tabs above the left frame provide methods for 
| finding the topics you want to view. 
e The right frame displays the topics you select. 


| 
Topics in this section: 


e Finding information in Help 
e Using Searches in Hel 


e Using Queries in Help 

e Using Arrows in Help Topics for Navigation 

e Displaying Previous Help Topics 

e Printing Help Topics 

e Showing and Hiding the Help Contents Window 
e Getting Additional Help 


| 
| 
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SS ae 


Contents tab lists Selected topic 
help documents displayed in 
right frame 


Send comment on help topic to 
Autodesk Technical Publications 


the buttons appear above the right frame. Pick the Show button to view the 
left frame. 
Back. Pick this button to view the previously displayed help topic. 

e Print. If you want to print a help topic, pick this button. Then, you must 
specify if you want to print the selected help topic or the selected heading and 
subtopics. 

e Options. This button contains a menu with a variety of items. Pick Hide tabs 
to remove the left frame. Use Forward and Back to navigate help topics. Select 
Home to return to the Getting Information help topic. Pick Stop to stop a help 
topic that is being loaded. Refresh regenerates the help topic. Internet Options... 
accesses the Windows Internet Options dialog box. 


Locating Help Topics 


The left frame is used to navigate through the help documentation to find the 
desired help topic. This frame has five tabs. Each tab provides a different method of 
finding help topics. 
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The Contents tab lists each of the help documents within the AutoCAD help 
system. The following documents are available: 

* Getting Information. Provides a general introduction to the help system. 

e User's Guide. This is the most useful help area for most AutoCAD users. The 
Users Guide contains many "chapters" explaining how various tasks are 
accomplished using AutoCAD. New AutoCAD users should explore the 
User's Guide to become comfortable using it. 

e Command Reference. Contains an alphabetical listing of commands, system 
variables, and command aliases, along with information on utilities and stan- 
dard libraries. 

e Express Tools. This topic links to the Express Tools section of the Autodesk 
Point A Web site. 

e Installation Guide. Contains information for installing and configuring 
AutoCAD. 

e Driver and Peripheral Guide. Describes techniques of installing and configuring 
pointing devices, printers/plotters, and external databases. 

* Customization Guide. Provides direction in customizing the AutoCAD envi- 
ronment, aliases, and menus, along with an introduction to programming 
languages. 

e Visual LISP, AutoLISP, and DXF. Provides access to four documents used for 
advanced customization and programming: 

e AutoLISP Reference 

e Visual LISP Developer's Guide 
e Visual LISP Tutorials 

e DXF Reference 

e ActiveX and VBA. Provides access to three documents used for advanced 
customization and programming: 

e ActiveX and VBA Developer's Guide 
e ActiveX and VBA Reference 
e Connectivity Automation Reference 

e Support Assistance. This item includes a collection of support items. When 
you have a question or encounter an issue with which you need assistance, 
review the issues in the relevant topic area with Support Assistance. 

When you first view the Contents tab, the ten help documents are listed. A small 
plus symbol and a closed book symbol precede each document name. These symbols 
indicate that the document is condensed. To expand the document, pick the plus sign 
or double-click on the document name. This expands the documents, and subtopics 
are listed. If a subtopic has a plus symbol, it can also be expanded to reveal subtopics 
within the subtopic. When a topic is picked, the right frame shows the help topic. 

The Index tab provides an alphabetical listing of the general topics addressed in 
the AutoCAD help system. Type in the topic and the index list automatically finds the 
corresponding index entry. Double-click on the item in the index list to access the 
Topics Found dialog box. This dialog box lists the help topics related to the selected 
index entry, along with the help document in which the topic is located. Double-click 
on a help topic to display it in the right frame. 

The Search tab can be used to search for specific words or phrases. Type the 
search entry into the Type in the word(s) to search for: text box. Pick the arrow button 
next to the text box to select the AND, OR, NEAR, and NOT search operators. After 
typing the search entry, pick the List Topics button to list all topics containing the 
search entry. Double-click on a listed help topic (or select the topic and pick the 
Display button) to have the topic displayed in the right frame. 

The Favorites tab can be used to list help topics for future reference. To save a 
help topic, display the topic in the right frame, access the Favorites tab, and then pick 
the Add button. The topic is listed in the Topics: window. When you want to access 
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this topic in the future, simply access the Favorites tab and select the topic from the 
list. This is much easier than navigating through the Contents tab to find a help topic. 
Use the Remove button to delete help topics from the Favorites tab. 

You can sort help topics by posing a question or phase in the Query tab. First, use 
the List of component(s) to search drop-down list to select the help document(s) most 
likely to contain the desired help information. Normally, the Users Guide or Command 
Reference contains help topics on basic issues. Then, type the question you want 
answered in the Type in a question text box. You can also enter phrases. Press [Enter] 
and hyperlinks to help topics are listed in the window. Pick a hyperlink to display the 
help topic in the right frame. 


Help Topic Features 


In addition to text content, help topics displayed in the right frame provide navi- 
gational features. See Figure 2-22. Help topics have forward and back arrows in their 
title bars. Pick an arrow to display the previous or next help topic within the help 
document. 

Many topics also have a Related Procedures link. Pick the link to display a 
shortcut menu listing related topics. Pick an item from the shortcut menu to access 
the corresponding help topic. Some help topics include a See also... link, which 
accesses related topics. 

Some help topics include a Display all hidden text on this page link. Pick this link 
to display additional text on the help topic. These are often found in Command 
Reference help topics. After displaying hidden text, the link changes to a Collapse all 
hidden text on this page link. Pick this link to hide the text that had been hidden. 

Finally, each help topic contains a Comments? link. If you wish to send a 
comment regarding the help topic to Autodesk Technical Publications, pick this link. 
Type the comment in the dialog box that appears and pick the Send Comment button. 
Note that these comments are not intended to serve as technical support. 


Active Assistance 


By default, Active Assistance is activated when AutoCAD 2000i is loaded. It can 
be activated and deactivated by picking the Active Assistance button in the Standard 
toolbar, selecting Active Assistance from the Help pull-down menu, typing assist at 
the Command prompt, or right-clicking on the Active Assistance icon in the 
Windows task bar and picking Show Active Assistance or Exit. 

The Active Assistance window is shown in Figure 2-23. It provides brief help 
information for the active command or dialog box. When you enter a command, the 
Active Assistance window displays content related to the command. As its name 
suggests, the Active Assistance window remains active as you work in AutoCAD. 


Figure 2-23. 

The Active Assistance 
window provides 
brief information on 
the active command 
or dialog box. This 
feature is available in 
AutoCAD 20001 only. 


Using Active Assistance 


Right-click to access the 
shortcut menu 


This window provides command- 
related information that changes 
dynamically as you work. The Active 
Assistance shortcut menu allows you 
to: 


* Home Redisplays this topic. 
е Back, Forward. Display 
previously reviewed topics. 

* Print. Prints the current topic. 
e Hover Help: Displays 
descriptions of dialog box options. 
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Figure 2-24. 
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Right-click in the Active Assistance window to display the Active Assistance 

shortcut menu. This menu includes the following options: 

e Home. This option displays the Using Active Assistance topic in the window. 
This topic provides brief descriptions of the Active Assistance window and its 
options. 

e Back. Displays the previous topic. 

e Forward. Returns to the topic displayed prior to using the Back option. This 
option is only enabled after the Back option is used. 

e Print. Prints the displayed topic. 

e Hover help. This option is only available when a dialog box is displayed on- 
screen. If hover help is active, the Active Assistance window displays a help 
topic for the specific dialog box item on which the cursor rests. By default, 
hover help is not selected, and a single topic is displayed for a dialog box. 

e Settings. Pick Settings... to access the Active Assistance Settings dialog box. 
See Figure 2-24. The settings at the top of the dialog box allow you to specify 
if the Active Assistance window is displayed when AutoCAD is launched and 
if hover help is enabled. 

The four options in the Activation area control when the Active Assistance 
window is displayed. The All commands option has the Active Assistance 
window open at all times. The New and enhanced commands option displays 
the window for commands new for AutoCAD 2000i. The Dialogs only option 
opens the window when a dialog box is accessed. When On demand is selected, 
you must use the ASSIST command to open the window. 


Getting Help in AutoCAD 2000 


There are several ways to access the help feature in AutoCAD 2000. The fastest 
method is to press the [F1] function key on your keyboard. This displays the Help 
Topics dialog box. The first time you use the help system, the Contents tab lists the 
names of the available online reference guides for the AutoCAD help system, 
Figure 2-25. You can also display the Help Topics dialog box by selecting the Help 
button at the right end of the Standard toolbar, by picking AutoCAD Help from the 
Help pull-down menu, or by typing ? or help at the Command prompt. 

It is unnecessary for AutoCAD to be running in order to get help. The online help 
facility is available directly from the Windows desktop. To access this feature, pick the 
Start button, pick Programs, pick AutoCAD 2000, and finally pick AutoCAD 2000 Online 
Help. This displays the Help Topics dialog box. 

The Contents tab lists the online reference guides. To view the contents of a 
specific guide, double-click on its title. The closed book icon in front of the title 
changes to an open book icon, and the chapters within the guide are listed. Double- 
click on a chapter title and the topics within the chapter are listed. See Figure 2-26. To 
condense a list, double-click on the open book icon. 
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Figure 2-25. 
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The Index tab of the Help Topics dialog box provides an easy method to access 
help on a specific subject. When you type the subject in the text box, the index entries 
similar to that topic are displayed in the window. See Figure 2-27. Double-click on the 
index entry to view the help information. 

The Find tab searches the reference guides for a particular word or phrase. All 
help topics containing the search item are listed. Double-click on one of the topics to 
display the help information. See Figure 2-28. 
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Tip If you are unfamiliar with how to use a Windows help 
system, spend time now exploring all the topics under Using 


AutoCAD Help in the Contents tab of the Help Topics dialog 
box. 
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Figure 2-27. 
Using the Index tab 
of the Help Topics 
dialog box. 
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Exercise 2-6 

Ф Continue from Exercise 2-5 or start AutoCAD as instructed in Exe 1. 
Ф Access the Help Topics dialog box. # 
Ф Double-click on the User's Guide to view its chapter titles. 

Ф 

Ф 


Double-click on Chapter 1 and then double-click on Getting Help. 
Read the help screen, and then pick the Help Topics button to return to the 
Contents tab. 
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Answer the following questions on a separate sheet of paper. “ә” 


1. 
2 
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List two methods of launching the AutoCAD program. 

Name the dialog box that opens when you start AutoCAD. 

When using the Start from Scratch option to create a new drawing, what must 
you specify before the drawing is created? 

If you select the Open a Drawing button in the Startup dialog box, which button 
accesses the Select File dialog box? 

How do you open a folder in the Select File dialog box? 

Identify two ways to place a docked toolbar in a floating position. 

Explain two ways to dock a floating toolbar. 

How does a floating toolbar change in appearance when it is docked? 

What is the function of the command window? 

What happens when you pick a pull-down menu item that is followed by an 
ellipsis? 

In the AutoCAD window, where is the coordinate display located? 

What is a tooltip? 

What is a flyout? 

List the four toolbars displayed in the AutoCAD window by default. 

How do you know that a pull-down menu item has a cascading menu with it? 
Identify three ways to make a pull-down menu disappear. 

What is the purpose of the underlined letter in each pull-down menu title? 
What combination of keys would you press to select the Erase command from 
the Modify pull-down menu? 

What does an arrow («) on a dialog box button represent? 

How do you access an item in a drop-down list? 


. What happens if you type new text in a text box while existing text is high- 


lighted? 


. What is the function of the ? button in the upper-right corner of a dialog box? 


How are shortcut menus displayed? 

Define context sensitive. 

How often should you save your work? 

Why is it important to save your work periodically? 

Name the command that you would use if you are working on a named drawing 
and you want to update the file based on the current state of the drawing. 
Name the command that you would use if the current drawing already has a 
name and you need to save it under a different name. 

Give the name of the command that you would use if you need to save the 
current drawing in an alternate format, such as AutoCAD Release 14. 


. What command would you use if you want to save the current drawing to a 


different drive? 


. What happens if you try to save the current drawing using the same name and 


location as an existing drawing file? 


. Identify four ways to access the Help Topics dialog box. 
. How can you access the online help facility if AutoCAD is not running? 
. When working in the Contents tab of the Help Topics dialog box, how can you 


view the chapters within one of the reference guides? 


. In addition to the Contents tab, name the other two tabs available in the Help 


Topics dialog box. 
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For questions 9-12, identify the dialog box features. 


9. 


10. 


Tg 


T2 


For questions 13-20, use the online help system and write the descriptions of the following 
commands exactly as given in the Command Reference guide. 


ПО» 
14. 
ib: 
16. 
17: 
18. 
19. 
20. 


АВС 
AREA 
ERASE 
LINE 
PLOT 
QUIT 
QSAVE 
SAVEAS 
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Learning Objectives 


e Г ПЕТ ү = : 
mmand to draw polylines and polyarcs. 


polygons using the POLYGON command. 
< w rectangles using the RECTANG command. 
Ф Draw ellipses using the ELLIPSE command. 


Ф Use zooming and panning techniques. 
@ Plot a drawing. 


Important Terms 


absolute coordinates 

alignment path 

arc 

bearing 

Cartesian coordinate 
system 

chamfer 

circumference 

circumscribed 

command alias 

diameter 

direct distance entry 


fillet 

included angle 
inscribed 

layout 

model space 
origin 

pan displacement 
paper space 

pick box 

point entry 

point of tangency 
polar coordinates 


polar tracking 
polygon 

polyline 

radius 

realtime pan 
realtime zoom 
regular polygon 
relative coordinates 
selection set 
tangent 

transparent command 
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CAD drafters have electronic tools that allow them to draw geometry such as 
straight lines, circles, and ellipses. These electronic tools are known as drawing 
commands in AutoCAD. In addition to drawing commands, AutoCAD also provides 
tools, or commands, that allow you to change how drawn geometry appears. 

Drawing commands are used to create objects, and editing commands are used 
to modify objects. For example, erasing, moving, and copying are all editing processes. 
This chapter introduces you to the basic drawing and editing commands found in 
AutoCAD. You will also learn how to adjust the display in the AutoCAD window. 
Future chapters use these tools to create architectural drawings. 


Drawing Lines 


The LINE command allows you to draw a straight line between two selected points. 
The process of selecting points is called point entry. After selecting the LINE command, 
simply enter the endpoints of the line using any of the point entry methods discussed 
later in this chapter. 

The LINE command can be accessed by picking the Line button in the Draw toolbar, 
by picking Line in the Draw pull-down menu, or by typing | or line at the Command 
prompt. 

When you use the LINE command, AutoCAD prompts you to select a first point. 
The prompt is displayed in the command window. Using the pick button on your 
pointing device (usually the left mouse button), select a point in the drawing area. 
This establishes the first point of your line. The Command prompt now asks for the 
next point (Specify next point:). As you move the pointing device, a temporary line is 
attached from the first point picked to the crosshairs. This “rubber band line” shows 
where the line would be located if the second endpoint was selected at the crosshairs 
position. Pick a second point with your pick button. This establishes a line between 
the two points you selected. Notice that the command window displays a Specify next 
point or [Undo]: prompt. Continue selecting additional points if you want to connect a 
series of lines. To complete the LINE command, right-click and select Enter from the 
shortcut menu or press the [Enter] key, the [Esc] key, or the space bar. 

The following command sequence is used for the LINE command: 


Command: I or line 

Specify first point: (select the first point) 

Specify next point or [Undo]: (select the second point) 

Specify next point or [Undo]: (select a third point, press [Enter] or the space bar to 
finish) 

Command: (this appears if you pressed [Enter] or the space bar at the previous 
prompt) 


Professional 


Ti p AutoCAD provides a set of abbreviated commands called 
command aliases. A command alias is a one- or two-letter 
abbreviation for a command. Using command aliases allows 


| you to enter commands more quickly. For example, instead 
| of typing line at the Command prompt, it is faster to type l. 
Becoming familiar with the available command aliases can 
help you become more productive with AutoCAD. Appendix I 

lists the command aliases in AutoCAD 2000. 
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As seen on the previous page, there are several ways to end the LINE command. 
Most commands allow you to end the command by pressing the [Enter] key or by 
pressing the space bar. The space bar also acts as the [Enter] key in AutoCAD, except 
when creating text. All commands in AutoCAD allow you to end the command by 
pressing the [Esc] key. 


When entering input at the Command prompt, use the 
[Backspace] key to correct typing errors. To cancel an active 


command, press the [Esc] key. For some commands, you may 
© need to press the [Esc] key twice to return to the Command 
' prompt. 


Foint Entry Methods 


There are several point entry techniques. Being familiar and skillful with these 
methods is very important. A combination of point entry techniques should be used 
to help reduce drawing time. 

Each of the point entry methods uses the Cartesian, or rectangular, coordinate 
system. The Cartesian coordinate system is based on three intersecting axes. A point 
location is defined by its distance from the intersection point, called the origin, in respect 
to each of these axes. Figure 3-1 illustrates the three intersecting axes. In standard 
two-dimensional (2D) drafting applications, objects are drawn in the XY plane and the 
Z axis is not referenced. Using the Z axis is discussed in Chapter 25, 3D Modeling. | 

In 2D drafting, the origin divides the coordinate system into four quadrants within 
the XY plane. Points are located in relation to the origin, where X = 0 and Y = 0, or 
(0,0). Figure 3-2 shows the X,Y values of points located in the Cartesian coordinate 
system. 

When starting a drawing in AutoCAD, the origin (0,0) is usually at the lower-left | 
corner of the drawing. This setup places all points in the upper-right quadrant, where 
both X and Y coordinate values are positive. See Figure 3-3. Methods of establishing 
points in the Cartesian coordinate system include absolute coordinates, relative coor- 
dinates, and polar coordinates. = 


Figure 5-1. 

The Cartesian coor- 
dinate system uses 
three axes (X, Y, and 
Z) to define point 
locations in 3D 
space. The three axes 
meet at the origin 
(0,0,0). Normally, 2D 
drawings are created 
in the XY plane. 


-Z axis 
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Figure 3-2. 

The four quadrants 
within the XY 
plane. 


Figure 3-3. 

By default, the 
origin of the XY 
plane is located in 
the lower-left corner 
of the drawing area. 


Default 
origin 
(0,0) 


Using Absolute Coordinates 


To locate points using absolute coordinates, measure the distance from the origin 
(0,0) along the X and Y axes. For example, a point at X = 4 and Y = 2 (4,2) is located 4 
units horizontally to the right and 2 units vertically up from the origin, as shown in 
Figure 3-4. The coordinate display on the status bar (lower-left corner) registers the 
location of the selected point in X, Y, and Z coordinates. 

The discussion and examples in this chapter reference only the X and Y coordinates 
for 2D drafting. Also note that the coordinate display reflects the current system of 
working units (decimal units in this case). Remember, when the absolute coordinate 
system is used, each point is located from 0,0. Follow through these commands and 
point placements at your computer as you refer to Figure 3-5A. 
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Figure 3-4. 
Locating points 
with absolute coor- 
dinates. Absolute 
coordinates identify 
location relative to 
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the origin. 

Origin 

(0,0,0) 

Coordinate 

display І 

(ХҮ) f 
Figure 3-5. 
Drawing a simple (44) 
shape using the Start 
LINE command. point 
A—Using absolute (22) 
coordinates. 
B—Using relative (2,2) —————— (6,2) @-4,0 
coordinates. Absolute Coordinates "NU mM. 

A B 


Command: ! or line 

Specify first point: 2,2 | 
Specify next point or [Undo]: 4,4. І 
Specify next point or [Undo]: 6,2.. | 
Specify next point or [Close/Undo]: 2,2. 

Specify next point or [Close/Undo]: — 

Command: 


Exercise 3-1 


Ф Start a new drawing from scratch. 

@ Given the absolute coordinates in the chart below, use the LINE command to 
draw the object. 

@ Save the drawing as ex3-1. 

@ Use the CLOSE command to close the drawing. 


Point Coordinates _ Point Coordinates 


pas xintaicl ©. V 7 « gu _ 
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Using Relative Coordinates 


Relative coordinates are points located from the previous position, rather than 
from the origin. For example, in Figure 3-4 you located absolute point (4,2). Now to 
draw a line from this point 2” to the right, you need to tell AutoCAD that starting 
where the line is currently (4,2), draw a line 2” along the X axis and 0” along the Y 
axis. For relative coordinates, the @ symbol must precede your entry. To specify the 
next point from absolute coordinate (4,2), you would type @2,0. This draws a line 
from (4,2) 2” horizontally to the right. The @ symbol can be selected by holding the 
[Shift] key and pressing the [2] key at the top of the keyboard. 

The relationship of points in the Cartesian coordinate system shown in Figure 3-2 
must be clearly understood before using this method. For example, if you wanted to 
draw a line from a previous point horizontally to the left, you would need to type in 
the € symbol followed by a (-X,0) value. To draw a line down vertically, you would 
need to type the @ symbol followed by a (0,-Y) value. The following command sequence 
would be used to draw the triangle in Figure 3-5B using relative coordinate entry: 


Command: I or line. 

Specify first point: 2,2 

Specify next point or [Undo]: @2,2.1 
Specify next point or [Undo]: @2,-2.1 
Specify next point or [Close/Undo]: @-4,0.1 
Specify next point or [Close/Undo]: .1 
Command: 


Exercise 3-2 


Ф Start a new drawing from scratch. 

Ф Use the LINE command to draw an object using the relative coordinates given 
in the chart below. 

@ Save the drawing as ex3-2. 

@ Use the CLOSE command to close the drawing. 


Point Coordinates Point | Coordinates _ 
6 @0,-.5 
7 
8 


@,25,-1 
@-.25,-.5 


Using Folar Coordinates 


Polar coordinates locate points based on a distance and an angle. The distance 
and angle values are separated by a < symbol. The angular values used for the polar 
coordinate format are shown in Figure 3-6. Consistent with standard AutoCAD 
conventions, 0° is to the right, or east. Angles are then measured in a counterclock- 
wise direction. 

Polar coordinates can be entered as either absolute (taken from the origin) or rela- 
tive (taken from the previous point). Relative polar coordinates are preceded by the 
@ symbol. 
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Figure 3-6. 
Angles used in the 
polar coordinate 
system. 


270° 
m or 


If you want to draw a line 4 units long from the absolute coordinate of 1,1 at a 


45? angle, the following information must be typed: 


Command: | or line 

Specify first point: 1,1 

Specify next point or [Undo]: 9 4«45.1 
Specify next point or [Undo]: 1 


Figure 3-7 shows the result of this command. 


Figure 3-7. 

Using polar coordi- 
nates to specify the 
endpoint of a line. 


Exercise 5-5 
@ Start a new drawing from scratch. 


Distance 
Relative to 
previous point 


Angle 


С шї 
@4<45 


@ Use the LINE command to draw the object with the polar coordinates given in 


the chart below. 
@ Save the drawing as ex3-3. 
@ Use the CLOSE command to close the drawing. 


T€ Coordin ates Poin t Coordinate San 
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Picking Fointe Using the Screen Cursor 


The pointing device can be used to move the crosshairs and pick points. When 
using a pointing device, the command sequence is the same as using coordinates. 
Points are picked when the crosshairs are at the desired location. After the first point 
is picked, the distance to the second point and the point’s coordinates are displayed 
on the status line for reference. When a point is picked, a rubber-band line connects 
the “first point” and the crosshairs. The rubber-band line moves as the crosshairs are 
moved, showing where the new line will be placed. Drawing lines by picking points 
in this manner is not as accurate as using the Cartesian coordinate entry methods 
unless you use AutoCAD drawing aids, which are explained later in this text. The 
following sequence shows how the LINE command is used to draw connecting lines 
by picking points: 


Command: I or line 

Specify first point: (pick a point) 

Specify next point or [Undo]: (pick a point) 
Specify next point or [Undo]: (pick a point) 
Specify next point or [Close/Undo]: (pick a point) 
Specify next point or [Close/Undo]: .! 

Command: 


Exercise 3-4 


Ф Start a new drawing from scratch. 

@ Use the LINE command to draw an object similar to the object that you drew in 
Exercise 3-3. 

Ф Notice the difficulty in being as accurate as you were when using the Cartesian 

coordinate entry methods. 

Save the drawing as ex3-4. 


Ф 
Ф Use the CLOSE command to close the drawing. 


The Coordinate Display 


The area to the left side of the status bar shows the coordinate display window. 
See Figure 3-4. The number of places to the right of the decimal point is determined 
by the units setting, which is explained later. The coordinate display changes to repre- 
sent the location of the cursor in relation to the origin. Each time the pointing device 
is moved, the coordinates are updated. 

The coordinate display is turned on and off by picking the coordinate display in 
the status bar, pressing the [Ctrl]+[D] key combination, pressing the [F6] function key, 
or right-clicking on the coordinate display and selecting the option from the shortcut 
menu. With coordinates on, the coordinates constantly change as the crosshairs move. 
With coordinates off, no coordinates are displayed. 

Before a point is selected, the coordinate display shows the absolute coordinates of 
the crosshairs location. After a point is selected, there are two display modes: absolute 
and relative. For example, if the LINE command is started, the coordinate displays 
absolute coordinates. Once the first point is selected, the coordinate display shows 
either the absolute coordinates (absolute mode) or the crosshairs location relative to 
the first point in polar coordinates (relative mode). To switch between modes, use the 
same methods used to turn the coordinate display on and off. 
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Figure 3-8. 

Using Ortho mode. 
A—When Ortho 
mode is on, only hori- 
zontal and vertical 


Line being 
dragged point 


Previous 
Line being point 


lines can be drawn. dragged 

B—When Ortho mode 

is off, angled lines can 

be drawn by picking Ortho Mode On Ortho Mode Off 
the next point. A B 


Drawing in Ortho Mode 


Ortho mode forces the points you select when drawing or editing to be only hori- 
zontal or vertical. Ortho mode has a special advantage when drawing rectangular 
shapes because all corners are square. See Figure 3-8. Ortho mode can be turned on 
or off by picking the ORTHO button on the status bar, using function key [F8], or 
pressing the [Ctrl]+[L] key combination. 

Once Ortho mode is on, horizontal and vertical lines can be easily drawn. If an 
angle is desired while in Ortho mode, either use an absolute or polar coordinate to 
specify the next point or turn off Ortho mode while still in the LINE command. Ortho 
mode works with many drawing and editing functions. 


Exercise 3-5 

t a new drawing from scratch. 

the LINE command with Ortho mode on to draw an object similar to the object 
shown in Figure 3-8A. 

@ Draw the object again, but this time turn Ortho mode off before picking the last 
point as shown in Figure 3-8B. Observe the difference with Ortho on and off. 
Notice the difficulty in being as accurate as you were when using the Cartesian 
coordinate entry methods. 

@ Save the drawing as ex3-5. 

@ Use the CLOSE command to close the drawing. 


Using Direct Distance Entry 


Direct distance entry is a method of entering point locations by dragging the 
cursor in the desired direction for the new point and typing the length or distance 
from the first point to the new point location. To draw a line using this point entry 
method, drag the cursor in any desired direction from the first point of the line. Then 
type a numerical value that indicates the distance from that point to the new point. 

The direct distance entry method works best in combination with the Ortho mode 
or polar tracking. Polar tracking is explained in the next section. Figure 3-9 shows 
how to draw a rectangle using direct distance entry. Note that the Ortho mode is on 
for this example: 


Command: I or line 

Specify first point: 2,2 

Specify next point or [Undo]: (drag the cursor right horizontally, type З, and 
press [Enter]) 

Specify next point or [Undo]: (drag the cursor up vertically, type 2, and press [Enter]) 

Specify next point or [Close/Undo]: (drag the cursor left horizontally, type 3, and 
press [Enter] 

Specify next point or [Close/Undo]: (drag the cursor down vertically, type 2, and 
press [Enter]) 

Command: 
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Figure 3-9. 

Using direct 
distance entry to 
draw lines a speci- 
fied distance along 


the desired direc- + 
tion. Pull the cursor 


р à а а>” Distance = 2 
in the direction of Distance = 3 
travel and type the A B 
desired distance. 
О аш = He = 


se 


Direct distance entry is a convenient way to specify points 
quickly and easily. Use direct distance entry with Ortho mode 
or polar tracking to draw objects with perpendicular lines. 
Direct distance entry can be used whenever AutoCAD expects 

+ a point coordinate value, including both drawing and editing 
commands. 
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Using Folar Tracking 


Polar tracking is similar to Ortho mode, except that you are not limited to hori- 
zontal or vertical directions. With polar tracking on, you can cause the drawing 
crosshairs to "snap" to any predefined angle increment. To turn on polar tracking, 
pick the POLAR button on the status bar or use the [F10] function key at the top of 
your keyboard. Polar tracking provides visual aids as you draw. After a command 
has been entered and the first point picked, AutoCAD displays an alignment path 
(dotted line) and tooltip when the cursor crosses the default polar angle increment of 
0°, 90°, 180°, ог 270°. 

To set other angles for polar tracking, right-click on the POLAR button on the 
status bar and select Settings... from the shortcut menu. This displays the Drafting 
Settings dialog box. You can also access the Drafting Settings dialog box by picking 
Drafting Settings in the Tools pull-down menu or by typing dsettings. Then pick the 
Polar Tracking tab. 

Change the increment angle in the Increment angle drop-down list. See Figure 3-10. 
Now when the cursor crosses any specified angle, an alignment path and tooltip are 
displayed. If you pick a point while the alignment path is displayed, you draw a 
straight line along the path. 
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Figure 3-10. 
The polar tracking settings. Select an increment angle for the cursor to “snap” to. 


_Drafting Settings — E: 
Е T. Select te 
TES ; draw horizontally 
and vertically 


Activate only 


polar tracking 


Select to draw 
along specified 
Select an angles 
increment angle 


for the cursor 


Measure angles 
as absolute or 
relative to 
the previous 
segment 


After you start the LINE command and move the cursor in alignment with a polar 
tracking angle, all you have to do is type the desired distance value and press [Enter] 
to have the line drawn. With a 45° angle increment setting, polar tracking is used as 
follows to draw the lines shown in Figure 3-11: 


Command: | or line 

Specify first point: (pick a point) 

Specify next point or [Undo]: 1 (drag the crosshairs while watching the dotted line 
and tooltip; at 0°, press [Enter]) 

Specify next point or [Undo]: 1 (drag the crosshairs and press [Enter] at 45°) 

Specify next point or [Close/Undo]: 1 (drag the crosshairs and press [Enter] at 135°) 

Specify next point or [Close/Undo]: 1 (drag the crosshairs and press [Enter] at 180°) 

Specify next point or [Close/Undo]: 1 (drag the crosshairs and press [Enter] at 225°) 

Specify next point or [Close/Undo]: 1 (drag the crosshairs and press [Enter] at 315°) 

Specify next point or [Close/Undo]: .J 


Figure 3-11. Р 

Using polar tracking jo di. QE 

to draw lines at | 

predefined angle 

increments. T -—— 

A—After picking the mei 

starting point for the AH 

line, the second point Tooltip qup C 
"snaps" to the A B 

displayed alignment 


path. B—Drawing the 
second line segment. 
C—The completed 
object. 
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Exercise 3-6 


@ Start a new drawing from scratch. 

Ф Draw an equilateral triangle (three equal sides and angles). Ortho mode must 
be off to do this. 

@ Draw a 3” x 2” (76 mm x 50 mm) rectangle using the screen cursor for point 

entry with Ortho mode off. Draw a second rectangle with Ortho mode on. 

Compare the difference. 

Use direct distance entry to draw a rectangle similar to Figure 3-9. 

Turn Ortho mode off and turn polar tracking on. 

Draw a 3” x 2" (76 mm x 50 mm) rectangle using polar tracking. 

Save the drawing as ex3-6. 

Use the CLOSE command to close the drawing. 


#4444 
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Tip Practice using the different point entry techniques and 
decide which method works best for certain situations. 
Keep in mind that you may mix methods to enhance your 
drawing speed. For example, absolute coordinates may 


work best to locate an initial point or to draw a simple 
shape. These calculations are easy. Polar coordinates may 
| work better to locate features in a circular pattern, or at an 
- angular relationship. Practice using Ortho mode and polar 
tracking with direct distance entry to see the advantages 
and disadvantages of each. 


Using the Close Line Option 


A polygon is a closed figure with at least three sides. Triangles and rectangles are 
examples of polygons. Once you have drawn two or more line segments, the endpoint 
of the last line segment can be connected automatically to the first line segment using 
the Close option. To use this option, type c or close at the prompt line. In Figure 3-12, 
the last line is drawn using the Close option as follows: 


Command: I or line 

Specify first point: (pick Point 1) 

Specify next point or [Undo]: (pick Point 2) 
Specify next point or [Undo]: (pick Point 3) 
Specify next point or [Close/Undo]: (pick Point 4) 
Specify next point or [Close/Undo]: c 
Command: 


Figure 3-12. | 
Using the Close Foint 4 Foint 3 


option to complete 
the box. 


Close 


Foint 1 Point 2 
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Undoing the Previously Drawn Line 


When drawing a series of lines, you may find that you made an error. To delete 
the mistake while still in the LINE command, type u at the Specify next point: prompt 
and press [Enter]. Doing this removes the previously drawn line and allows you to 
continue from the previous endpoint. You can use the Undo option repeatedly to 
continue deleting line segments until you are back to the first point. 


Command: I or line 

Specify next point or [Undo]: (Pick Point 1) 

Specify next point or [Undo]: (Pick Point 2) 

Specify next point or [Close/Undo]: (Pick Point 3) 
Specify next point or [Close/Undo]: (Pick Point 4) 
Specify next point or [Close/Undo]: u- (deletes Point 4) 
Specify next point or [Close/Undo]: u (deletes Point 3) 
Specify next point or [Close/Undo]: (Pick new Point 3) 
Specify next point or [Close/Undo]: (Pick new Point 4) 
Specify next point or [Close/Undo]: -1 


Exercise 3-7 


Ф Start a new drawing from scratch. 
Ф Experiment drawing lines using the following guidelines and options: 

@ Draw one triangle and one rectangle using the Close option. 

@ Draw eight connected lines. Then use the Undo option to remove the last 
four lines while remaining in the LINE command. Finally, draw four new 
connected lines. 

@ Save the drawing as ex3-7. 
@ Use the CLOSE command to close the drawing. 


Drawing Unite 


So far in this chapter you have seen how to draw lines and use the Cartesian 
coordinate system when drawing lines. The coordinate display has been in decimal 
units such as 1,2 or 1.52.75. This is the default setting when starting a drawing from 
scratch. AutoCAD can also recognize whole number input and feet and inches. 

Units are set in the Drawing Units dialog box, Figure 3-13A. This dialog box is 
accessed by picking Units... in the Format pull-down menu or by typing un or units at 
the Command prompt. Notice that the default linear units are set to Decimal and the 
angular units are set to Decimal Degrees. Using these units, AutoCAD recognizes the 
input of 1 to be one unit. One unit in AutoCAD could be one inch, one millimeter, one 
meter, or one mile. Most AutoCAD users generally think of 1 unit to be either 1 inch 
or 1 millimeter. 


Length Unite 


In architecture, lengths are commonly measured in feet and inches. To set AutoCAD 
to display and accept input in inches and feet, select Architectural from the Type: drop- 
down list in the Length area. Use the Precision: drop-down list to specify the linear 
units precision. To change the type of angle, select the Type: and Precision: drop- 
down lists in the Angle area. See Figure 3-13B. 
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Figure 3-13. 

The Drawing Units dialog box. A—By default, AutoCAD is set for decimal units. 
B—For architectural drafting, use architectural (feet and inches) units. Set the precision 
appropriate for the drawing. 
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When working with architectural units, there are several formats for entering 
distances. For example, if the length of a line is one foot six and one-half inches long, 
you can type any of the following values: 


e 1'6-1/2 

• 165 

e 1'6-1/2" 
e 1'-6-1/2 
e 1'-6-1/2" 


A "foot" unit must be followed by the foot mark (’), and the whole number and 
fractional portions of the "inch" value must be separated by a dash. Lengths less than 
one inch can be entered as either fractions or decimals. An inch value may be followed 
by the inch mark (^) and the foot and inch units may be separated by a dash, but these 
marks are unnecessary. 


Professional 


When using architectural units, placing the inch mark (^) 
after an inch value is acceptable, but unnecessary. AutoCAD 
recognizes any number without a foot or inch mark as being 

© a decimal inch. Often, it takes more time and reduces produc- 
С tivity if the inch mark is used. 


The following list describes the different types of units available in AutoCAD 

and the format of typed distances when using these units: 

* Decimal. These units are used to create drawings in decimal inches or 
millimeters. Decimal units are normally used on mechanical drawings for 
manufacturing. Values do not include units, such as 3,8 or 3.005,2. 

e Engineering. These units are often used in civil drafting projects such as maps, 
plot plans, dam and bridge construction, and topography. Values are in feet and 
decimal inches, such as 80^6.5,42'. 

e Architectural. Architectural, structural, and other drawings use these units when 
measurements are in feet, inches, and fractional inches. The initial default 
precision is 1/16". Values are typed as feet and inches, such as 16'8,22'6 or 
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24’6-1/2,18’8—3/4. Notice that a dash separates inches from the fractional part 
of an inch, such as 8-3/4. 

e Fractional. This option is used for drawings that have fractional parts of any 
common unit of measure. The initial default precision is 1/16. Values to be 
typed are in fractions, such as 6-1/2,8-1/4. 

e Scientific. These units are used when very large or small values are applied 
to the drawing. These applications take place in industries such as chemical 
engineering and astronomy. Values to be typed are as base numbers, followed 
by an E+xx, where xx is the power of ten by which the base number is multi- 
plied. An example of an entry using scientific units is 1.55E+04. 


Angular Unite 


The following list describes the different types of angular input available in 
AutoCAD. In architectural drafting, angles are normally expressed in decimal units. 
Surveyor's units may be used for some architectural applications. 

e Decimal Degrees. This is the default setting. It is normally used in architec- 
tural or mechanical drafting. Values to be typed are in whole numbers such as 
3'0"«45. 

e Deg/Min/Sec. This style is sometimes used in mechanical, architectural, struc- 
tural, and civil drafting. There are sixty minutes in one degree and sixty seconds 
in one minute. Values to be typed are in number of degrees/number of 
minutes /number of seconds, such as €50'«24433'13". 

e Grads. Grads is the abbreviation for gradient. Like degrees, gradients are another 
unit of angular measure. À full circle has 400 gradients, so a gradient is slightly 
smaller than a degree. When entering gradient values, the angular value is 
followed by a g, such as 912«30g. 

e Radians. A radian is an angular unit of measure where 2r radians = 360°, and 
л radians = 180°. For example, a 90° angle has т/2 radians. Values are followed 
by an r, such as 96'1-1/2"«23r. 

e Surveyor's Units. Surveyor angles are measured using bearings. A bearing is 
the direction of a line with respect to one of the quadrants of a compass. 
Bearings are measured from either north or south, in units of degrees, minutes, 
and seconds. An angle measured 55?45'22" from north toward west is expressed 
as N55d45'22"W. An angle measured 25°30'10” from south toward east is 
expressed as S25d30^10"E. 

In AutoCAD, angles are measured counterclockwise with 0? pointing to the right 
(east) by default. If you want to change the 0? direction, pick the Direction... button 
in the Drawing Units dialog box. This accesses the Direction Control dialog box, 
Figure 3-14. Select the compass direction for 0°, or select Other to select two points on- 
screen or enter an angle in the text box. 


Exercise 3-8 


Ф Start a new drawing from scratch. 
@ Experiment drawing lines using the following guidelines and options: 
@ Set architectural length units and decimal angular units. Draw one triangle 
and one rectangle. 
Ф Set architectural length units and surveyor's units for angles. Draw one 
triangle and one rectangle. 
@ Set fractional length units and deg/min/sec angular units. Draw one 
triangle and one rectangle. 
@ Save the drawing as ex3-8. 
@ Use the CLOSE command to close the drawing. 
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Figure 3-14. 
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button in the Drawing change O 
Units dialog box direction 


displays the Direction 
Control dialog box. 


Pick to enter 
O° angle in text 
box or pick to 
define angle 


Introduction to Editing 


Editing is the procedure used to correct mistakes or revise an existing drawing. 
There are many editing functions that help increase productivity. The basic editing 
commands ERASE, OOPS, and U are introduced in the next sections. 

To edit a drawing, you must select items to modify. The Select objects: prompt 
appears whenever you need to select items for modification in an editing command 
sequence. Whether you select one object or hundreds of objects, you are creating a selec- 
tion set. A selection set is a group of objects that have been selected for modification. 


Using the ERASE Command 


The ERASE command is similar to using an eraser to remove unwanted infor- 
mation in manual drafting. However, with the ERASE command you have a second 
chance. If you erase the wrong item, it can be brought back with the OOPS command. 
Access the ERASE command by picking the Erase button in the Modify toolbar, selecting 
Erase in the Modify pull-down menu, or typing e or erase at the Command prompt. 

When you enter the ERASE command, you are prompted to select an object to be 
erased as follows: 


Command: e or erase 

Select objects: (select the object(s) to be erased) 
Select objects: I 

Command: 


When the Select objects: prompt appears, a small box replaces the screen crosshairs. 
This box is referred to as the pick box. Move the pick box over the item to be erased 
and pick it. The object is “highlighted.” Then, press the [Enter] key or right-click and 
the object is erased. 

After you pick the first object, the Select objects: prompt is redisplayed. You can then 
select another object to erase, as shown in Figure 3-15. If you are finished selecting objects, 
press the [Enter] key to finish creating the selection set. The ERASE operation is completed 
and you are returned to the Command prompt. 


The terms object and entity are used interchangeably 
with relation to AutoCAD. An object or entity is a predefined 


element that you place in a drawing by means of a single 
1 command. For example, a line, circle, arc, or single line of text 
is an object or entity. 
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Figure 3-15. 

Using the ERASE command to erase an object. A—Object and crosshairs before starting 
ERASE command. B—Crosshairs change to pick box. C—Selected object becomes highlighted. 
D—Object erased. 
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Using the OOPS Command 


The OOPS command brings back the last object you erased. It is issued by typing 
oops at the Command prompt. If you erased several objects in the same command 
sequence, all are brought back to the screen. Only the objects erased in the last erase 
procedure can be returned using the OOPS command. 


Using the U Command 


While the OOPS command brings back the last object(s) you erased, the U command 
undoes the last command. The U command is issued by picking the Undo button in 
the Standard toolbar, by selecting Undo from the Edit pull-down menu, by typing u at 
the Command prompt, ог by using the [Ctrl]+[Z] key combination. OOPS can only be 
used one time in sequence, while U can be issued until every command used since the 
editing session began has been undone. Even OOPS can be undone with the U 
command. 


Exercise 3-9 


Open drawing ex3-8. 

Erase a few of the lines. 

Draw some new lines. 

Use the OOPS command to bring back the last objects erased. 

Draw some more lines. 

Use the U command as many times as needed to undo all operations. 
Use the CLOSE command to close the drawing. 
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Figure 3-16. 

The Circle cascading 
menu in the Draw 
pull-down menu. 


Options for 
drawing circles 


Drawing Circles 


Before you can draw circles, you must be familiar with the terms used to identify 
the characteristics of circles. A circle is an object in which all points along the circle 
are located the same distance from a center point. The radius is the distance from the 
center point to any point on the circle. The diameter is the length of a line drawn 
across the circle through the center point. It is always twice as large as the radius. The 
circumference is the perimeter, or the distance around the circle. 

The CIRCLE command is used by picking the Circle button in the Draw toolbar, 
selecting Circle from the Draw pull-down menu, or entering c or circle at the 
Command prompt. There are six different methods for creating a circle. The method 
used normally depends on the known information and the drafter’s familiarity with 
each method. The six methods are available in the Circle cascading menu, Figure 3-16. 

Options for commands can also be found in brackets following a prompt. The 
options for the CIRCLE command include [3P/2P/Ttr (tan tan radius)]. To access an option 
at the Command prompt, type the uppercase letters shown for the desired option, 
and then press the [Enter] key. 


Specifying a Center Point and a Second Foint 


The first two methods of creating a circle are Center, Radius and Center, Diameter. 
These methods are illustrated in Figure 3-17. After accessing the CIRCLE command, 
pick the center point for the circle or enter the coordinates and press [Enter]. Once the 
center is established, the Specify radius of circle or [Diameter]: prompt appears. Specify 
a radius by entering the radius at the command line and pressing [Enter], or by 
picking a point with the crosshairs. 


Command: c or circle 

Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: (select a center point) 

Specify radius of circle or [Diameter]: (drag the circle to the desired radius and pick, 
or type tlie radius size and press [Enter]) 
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Figure 5-17. Rick до; 
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If you prefer to specify the diameter, type d at the prompt, and then enter the 
diameter at the prompt line or pick the diameter with the crosshairs. The following is 
the prompt sequence: 


Command: c or circle. 

Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: (select a center point) 

Specify radius of circle or [Diameter]: d 

Specify diameter of circle: (drag the circle to the desired diameter and pick, or type 
the diameter size and press [Enter 


Watch the screen carefully when using the Center, Diameter option. The crosshairs 
measures the diameter, but the circle passes midway between the center and the cursor. 
The Center, Diameter option is convenient because most circle dimensions are given 
as diameters. 


The radius value you enter is stored as the CIRCLERAD 
system variable. This system variable is the default radius 
setting the next time you use the CIRCLE command. If you use 


| the Diameter option, the previous default setting is converted 
| to a diameter. If CIRCLERAD is set to zero, no default radius 
is provided in the CIRCLE command prompts. 


Specifying Foints on the Circle 


The third and fourth options for drawing circles are the 2 Point and 3 Point options. 
A two-point circle is drawn by picking two points on opposite sides of the circle. The 
distance between the two points is the diameter, and the center point of the circle is 
located between the two points. A three-point circle is drawn through the three 
selected points. Both options are shown in Figure 3-18. 

The 2 Point option is useful if the diameter of the circle is known and the center 
is difficult to find. One example of this is locating a circle between two lines. To use 
this option, select 2 Point from the Circle cascading menu, or enter the following at the 
Command prompt: 

Command: c or circle 

Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: 2p 
Specify first end point of circle's diameter: (select a point) 
Specify second end point of circle's diameter: (select a point) 
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If three points on the circumference of a circle are known, the 3 Point option is the 
best method to use. The three points can be selected in any order. See Figure 3-18. The 
first two points selected establish the limits in which AutoCAD must keep the circle 
when specifying the third point. The command sequence is as follows: 


Command: c or circle 

Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: 3p 
Specify first point on circle: (select a point) 

Specify second point on circle: (select a point) 

Specify third point on circle: (select a point) 


Remember that whenever AutoCAD prompts for a point 


“© location, Cartesian coordinates, direct distance entry, and 
picking a point are all valid types of input. 


Drawing a Circle Tangent to Objects 


The term tangent refers to a line, circle, or arc that comes into contact with an arc or 
circle at only one point. That point is called the point of tangency. A line drawn from the 
circle's center to the point of tangency is perpendicular to the tangent line. A line drawn 
between the centers of two tangent circles passes through the point of tangency. You can 
draw a circle tangent to lines, circles, or arcs. There are two options for drawing circles 
tangent to existing objects: the Tan, Tan, Radius option and the Tan, Tan, Tan option. 

The Tan, Tan, Radius option (TTR option) draws a circle tangent to two objects 
with a specific radius. Once the Tan, Tan, Radius option is selected, select the lines, or 
line and arc, to which the new circle will be tangent. The radius of the circle is also 
required. To assist you in picking the three objects, AutoCAD uses the Deferred Tangent 
object snap mode by default. Object snap modes are covered later in this chapter. When 
you see the Deferred Tangent symbol, move it to the objects that you want to pick. 
Refer to Figure 3-19 as you follow the command sequence: 


Command: c or circle. 

Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: t.J 

Specify point on object for first tangent of circle: (pick the first line, circle, or arc) 

Specify point on object for second tangent of circle: (pick the second line, circle, 
or arc) 

Specify radius of circle «current»: (type a radins valne and press [Enter] 
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If the radius entered is too small, AutoCAD gives you the message: Circle does not exist. 
AutoCAD automatically calculates the radius of the circle. 

The Tan, Tan, Tan option allows you to draw a circle tangent to three existing 
objects. See Figure 3-20. This option is only available in the Circle cascading menu. 
However, you can duplicate this option at the Command prompt by selecting the 3 
Point option and then using the Tangent object snap mode for the three picks. Object 
snap modes are covered later in this chapter. 


Command: c or circle. 

Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: 3p 
Specify first point on circle: tan 

to (pick an object) 

Specify second point on circle: tant 

to (pick an object) 

Specify third point on circle: tan 

to (pick an object) 

Command: 


Figure 3-20. 
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Using the @ Symbol to Specify the Last Coordinates 


The @ symbol can be used to input the last coordinates entered. For example, 
suppose you want to draw a circle with a center at the end of the line just drawn. Enter 
the @ symbol when asked for a center point. The command sequence is as follows: 


Command: І or line 

Specify first point: 4,4. 

Specify next point or [Undo]: 8,4 

Specify next point or [Undo]: J 

Command: c or circle 

Specify center point for circle or [SP/2P/Ttr (tan tan radius)]: @ 


The @ symbol automatically issues the coordinate 8,4 (endpoint of the line) as the 
center of the circle. The 8,4 value is saved in the LASTPOINT system variable. The @ 
symbol retrieves the LASTPOINT value. 

Another application of the @ symbol is drawing concentric circles (circles that 
have the same center). To do this, draw a circle using the Center, Radius or Center, 
Diameter options. Then, enter the CIRCLE command again and type @ when asked 
for the center point. This automatically places the center of the new circle at the center 
of the previous circle. 


Exercise 3-10 


Ф Start a new drawing from scratch. 

@ Set architectural units. 

@ Use the Center, Radius option of the CIRCLE command to draw a circle with a 
6” radius. 

Ф Use the Center, Diameter option of the CIRCLE command to draw the circle with 
a 1'-4" diameter. 

@ Draw two vertical parallel lines 2" apart. Then use the 2 Point option of the 
CIRCLE command to draw a circle tangent to the two lines. 

@ Use the 3 Point option of the CIRCLE command to draw a circle touching the 
lower endpoints of the two lines and the center point of the two-point circle. 

@ Use the Tangent, Tangent, Radius option of the CIRCLE command to draw a 
circle with a 2" radius tangent to the three-point circle and one of the vertical 
lines. 

@ Draw a third vertical line 2" from one of the existing lines. Use the Tan, Tan, Tan 
option to draw a circle tangent to the two outer lines and the three-point circle. 

@ Draw a line. Use the Center, Radius option of the CIRCLE command and the @ 

symbol to place the circle's center at the endpoint of the line. 

Draw three concentric circles using € and the CIRCLE command. 

Save the drawing as ex3-10. 

Use the CLOSE command to close the drawing. 


4% 


Drawing Arcs 


An arc is defined as any portion of a circle. The ARC command can be accessed 
by selecting Arc from the Draw pull-down menu. There are eleven arc construction 
options accessible in the Are cascading menu, Figure 3-21. The ARC command can 
also be accessed by picking the Are button in the Draw toolbar or by typing a or arc at 
the Command prompt. The 3 Points option is the default when using the toolbar button 
or the Command prompt. 


Architectural AutoCAD Drafting / Design/Presentation 


Figure 3-21. 

The Are cascading 
menu in the Draw 
pull-down menu. 


Figure 3-22. 
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Drawing a Three-Foint Arc 


The 3 Points option asks for the start point, second point along the arc, and then 
the endpoint. See Figure 3-22. The arc can be drawn clockwise or counterclockwise, 
and is dragged into position as the endpoint is located. The command sequence is as 
follows: 


Command: a or arc 

Specify start point of arc or [CEnter]: (select the first point on the arc) 

Specify second point of arc or [CEnter/ENd]: (select the second point on the arc) 
Select end point of arc: (select the arc's endpoint) 

Command: 


Drawing Arce Using Arc Froperties 


To draw an arc, you must define the three properties of the arc: the start point, the 
endpoint, and the amount of curvature. AutoCAD provides many different methods 
of specifying these properties. 

* Start point. In all methods of drawing arcs, the start point is defined explicitly. 

e Endpoint. The endpoint of the arc can be defined in three ways: by picking 

the endpoint (End), by defining the arc's angle (Angle), or by defining the 
chord length of the arc (Length). See Figure 3-23. 
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Figure 3-23. 

The endpoint of an 
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of the arc. 


Endpoint 


e Amount of curvature. The amount of curvature determines how much the arc 
"bows" between the start point and the endpoint. This can be expressed as the 
arc's radius (Radius) or center point (Center), or by defining the tangent direc- 
tion at the arc's start point (Direction). See Figure 3-24. 

The Arc cascading menu lists nine command options in which three of these arc 
properties are identified. These options correspond to the "option paths" available 
when using the ARC command at the Command prompt. However, notice that the 
first three options and the last three options define identical properties. The only 
difference between the options is the order of selection. See Figure 3-25. 


Figure 3-24. 
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Figure 3-25. 

Of the nine three- 
item options in the 
Arc cascading 
menu, the first three 
and last three define 
the same properties. 
The only difference 
is the order in 
which the start 
point and center 
point are selected. 


These sete 
of optione 
define 
the eame 
properties 


100 Architectural AutoCAD Drafting /Design/Presentation 


Regardless of the option used to draw an arc, you must specify the start point. In 
addition, the center point or end point must also be specified. The following describes 
each arc entry option: 


Start. Use this option to specify the location of the start point of the arc. Unless 
you are using the 3 Point option or the Direction option, the arc will be drawn 
in a counterclockwise direction by default. Therefore, you must select the 
correct end of the arc as the start point. 

End. Use this option to specify the endpoint of the arc. The point selected for 
the endpoint determines the arc length. If the center point of the arc has 
already been established, the selected point does not need to be on the radius 
of the arc, Figure 3-26. 

Center. Use this option to specify the center point of the arc. Picking the start 
and center points establishes the arc’s radius. 

Angle. The included angle is an angle formed between the center, start point, 
and endpoint of the arc. Positive angles are drawn counterclockwise, negative 
angles clockwise. See Figure 3-27. 

Length. This option is useful if you know the center point or radius of the arc 
but do not know the angle. A chord is a straight line joining two points on an 
arc. A positive chord length gives the smallest possible arc with that length. A 
negative chord length results in the largest possible arc. See Figure 3-28. 
Direction. An arc can be drawn by picking the start point, endpoint, and entering 
the direction of rotation in degrees. The arc is started tangent to the direction 
specified, as shown in Figure 3-29. This tangent direction defines the radius 
and center point. 


If you use the Are button or the command line to access the ARC command, the 
following prompt is displayed: 


Figure 3-26. 
When selecting the 
arc endpoint after 
selecting the start 
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Figure 3-27. 


Positive angles result in a counterclockwise arc, negative angles produce a clockwise arc. 
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Select the start point, or type c and press [Enter] to select a center point. If you 
enter the start point initially, you are given the option of entering a second point 
(3 Point option), center point, or endpoint. In the following command sequence, the 
End option is selected: 


Command: a or arc. 

Specify start point of arc or [Center]: (pick start point) 
Specify second point of arc or [Center/End]: e- 
Specify end point of arc: (pick endpoint) 

Specify center point of arc or [Angle/Direction/Radius]: 


After selecting the start point and endpoint, you have four options for completing 
the arc: center point, angle, direction, or radius. Note that this command line sequence 
corresponds to the following pull-down menu options: 

e Start, Center, End 
Start, End, Angle 
Start, End, Direction 
Start, End, Radius 
Center, Start, End 

If you select the Center option at the first prompt, you must pick the start point 
after picking the center point: 


Command: a or arc- 

Specify start point of arc or [Center]: ci 

Specify center point of arc: (pick center point using cursor or by typing coordi- 
nates at the command line) 

Specify start point of arc: (pick start point using cursor or by typing coordinates 
at the command line) 

Specify end point of arc or [Angle/chord Length]: 
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Regardless of the order in which you select the start point and center point, you 
have three options to complete the arc: endpoint, angle, or chord length. Note that this 
command line sequence corresponds to the following pull-down menu options: 
Start, Center, End 
Start, Center, Angle 
Start, Center, Length 
Center, Start, End 
Center, Start, Angle 
Center, Start, Length 


Continuing Arcs from a Previously Drawn Arc or Line 


An arc can be continued from the previous arc or line. To do this, pick Continue 
from the Arc cascading menu in the Draw pull-down menu. The Continue option can 
also be accessed by beginning the ARC command and then pressing the [Enter] key, 
pressing the space bar, or selecting Enter from the shortcut menu. 

When a series of arcs are drawn in this manner, consecutive arcs are tangent. The 
start point and direction are taken from the endpoint and direction of the previous 
arc. See Figure 3-30. 

The Continue option can also be used to quickly draw an arc tangent to the endpoint 
of a previously drawn line. See Figure 3-31. The command sequence is as follows: 


Command: I or line 

Specify first point: (select a point) 

Specify next point or [Undo]: (select a second point) 

Specify next point or [Undo]: „4! 

Command: a or arc.J 

Specify start point of arc or [CEnter]: (press space bar or [Enter] to place start point 
of the arc at end of the previous line) 

Specify end point of arc: (select the endpoint of the arc) 

Command: 


Figure 3-30. 
Using the Continue 
option to draw 
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arcs. 
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Figure 5-51. 

An arc continuing 
from the previous 
line. Point 2 is the 
start of the arc and 
Point 3 is the end of 
the arc. 


Point 3 


Exercise 3-11 


Start a new drawing from scratch using English units. 

Set architectural units. 

Use the 3 Points option of the ARC command to draw several arcs. 

Use the Start, Center, End option of the ARC command to draw several arcs. 
Draw an arc with a chord length of 5”. 

Draw an arc with a tangent direction of 50°. 

Draw an arc with an included angle of 120°. 

Draw an arc with a radius of 4”. 

Use the ARC command and the Continue option to draw the arcs shown in 
Figure 3-30. 

Use the ARC command and the Continue option as described in the text to draw 
an arc connected to a previously drawn line as shown in Figure 3-31. 

Save the drawing as ex3-11. 

Use the CLOSE command to close the drawing. 
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Drawing Folylines 


The term polyline is composed of the words “poly” and “line.” Poly means many. 
A polyline is a single object that can be made up of one or more varied-width line or 
arc segments all “glued” together. The PLINE command is used to draw polylines and 
any related objects made up of line segments. Polylines have advantages over normal 
lines for the following reasons: 

Polylines can be drawn as thick or tapered lines. 

They can be used with any linetype. 

They can be edited using advanced editing features. 

Closed polygons can be drawn. 

The area or perimeter of a polyline object can be determined easily. 

Arcs and straight lines of varying thickness can be joined as single objects. 
Polylines can be used to create special custom symbols and graphics. 

The PLINE command is similar to the LINE command. However, there are addi- 
tional options, and all segments of a polyline are treated as a single object. To draw a 
polyline, you can pick the Polyline button from the Draw toolbar, pick Polyline from 
the Draw pull-down menu, or type pl or pline at the Command prompt: 


Command: pl or pline- 

Specify start point: (select a point) 

Current line-width is 0.0000 

Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: (select the next point) 


A line width of 0.0000 or 0’-0” produces a line of minimum width. If this is accept- 
able, you may select the endpoint of the line. If additional line segments are added to the 
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first line, the endpoint of the first line automatically becomes the starting point of the next 
line. Press [Enter] to end the PLINE command and return to the Command prompt. 


Setting the Folyline Width 


When the Width option of the PLINE command is selected, you are asked to specify 
the starting and ending widths of the polyline. The specified starting width becomes the 
default setting for the ending width. Therefore, to keep the polyline the same width, 
press [Enter] at the second prompt. If a tapered polyline is desired, enter different values 
for the starting and ending widths. 

The following command sequence draws the polyline shown in Figure 3-32A. 
Notice that the starting and ending points are located at the center of the polyline. 


Command: pl or pline 

Specify start point: 4,4.1 

Current line-width is 0.0000 

Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: wo 
Specify starting width «0.0000»: .25. 1 

Specify ending width «0.2500»: .J 

Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: 4,8. ! 
Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: — 
Command: 


Enter different starting and ending widths if you want to draw a tapered poly- 
line. The polyline in Figure 3-32B has a starting width of 0.25 and an ending width of 
0.5. The Width option of the PLINE command can be used to draw an arrow by spec- 
ifying 0 as the starting width and then use any desired ending width. 

The Halfwidth option of the PLINE command allows you to specify the width of the 
polyline from the center to one side. After picking the first point of the polyline, enter 
the Halfwidth option and specify values for the starting and ending half-widths. Notice 
that the polyline in Figure 3-32C is twice as wide as the polyline in Figure 3-32B. 


Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: hu 
Specify starting half-width «0.0000»: .25.J 
Specify ending half-width <0.2500>: .5.1 


Figure 3-32. 
A—A polyline with constant width. B—A tapered polyline. C—Using the Halfwidth option. 
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Once a polyline width has been specified, the value 
becomes the default width value for all future polylines. To 


change the width back to the AutoCAD default, enter the 
Width option and specify a 0 starting and ending width. 


Using the Length Option 


The Length option of the PLINE command allows you to draw a polyline having 
the same angle as the previous polyline. After drawing a polyline, reissue the PLINE 
command and pick a starting point. Then, enter the Length option and give the desired 
length: 


Command: pl or pline- 

Specify start point: (pick a starting point) 

Current line-width is 0.0000 

Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: I. 
Specify length of line: (enter or type any desired length) 

Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: -J 
Command: 


The polyline is drawn at the same angle as the previous polyline, and at the length 
you specify. If there are no previously drawn polylines in the drawing sessions, the 
polyline is drawn at 0°. 


Using the Arc Option 


The Are option of the PLINE command allows you to add arcs to the polyline 
being drawn. Upon entering the Are option, additional options become available that 
are specific to how the arc is to be drawn. The following command sequence draws 
the line-arc-line object shown in Figure 3-33. 


Figure 3-33. 
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Command: pl or pline.J 

Specify start point: 2,2 

Current line-width is 0'-0" 

Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: 4,2. ! 

Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: a 

Specify endpoint of arc or 
[Angle/CEnter/CLose/Direction/Halfwidth/Line/Radius/Second pt/Undo/Width]: & 2,2. J 
Specify endpoint of arc or 
[Angle/CEnter/CLose/Direction/Halfwidth/Line/Radius/Second pt/Undo/Width]: 1- 
Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: &0,2.! 

Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: J 

Command: 


Once the arc option has been entered, the standard polyline options change to 
options relating to arcs. The following is a description of the arc options: 

e Angle. Allows you to specify the included angle for the arc. 

e Center. Allows you to specify the center point of the polyline arc. 

e Close. Closes the polyline with an arc segment. 

e Direction. Allows you to specify a starting direction for the arc. 

e Halfwidth. Specify a halfwidth for the arc. 

e Line. Allows you to resume drawing polyline line segments, and use the default 
PLINE command options. 
Radius. Allows you to specify the radius of the arc. 
Second pt. Select a second and then a third point for the arc. 
Undo. Undoes the last arc segment drawn. 
Width. Allows you to specify the width of the arc segment. 


Undoing Previously Drawn Folylines 


While inside the PLINE command, you can use the Undo option to erase the last 
polyline segment drawn. To do so, enter u at the prompt line and then press [Enter]. 
Each time you use the Undo option, another polyline segment is erased. You can use the 
Undo option to remove all polyline segments up to the first point of the polyline. The 
segments are removed in reverse order (from the order in which they were drawn). 


Closing Folylines 


The Close option of the PLINE command draws a line segment from the last point 
selected to the starting point of the polyline. In order for the Close option to work, a 
minimum of two polyline segments must be drawn. The following command sequence 
closes the polyline shown in Figure 3-34. 


Command: pl or pline.J 

Specify start point: 2,2 

Current line-width is O'-0" 

Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: € 3«0.J 

Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: a.J 

Specify endpoint of arc or 
[Angle/CEnter/CLose/Direction/Halfwidth/Line/Radius/Second pi/Undo/Width]: 90,2 .J 
Specify endpoint of arc or 
[Angle/CEnter/CLose/Direction/Halfwidth/Line/Radius/Second pt/Undo/Width]: IJ 
Specify next point or [Arc/Close/Halfwidth/Length/Undo/Width]: с. 

Command: 
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Exercise 3-12 


Ф Start a new drawing from scratch. 

@ Set architectural units. 

Ф Use the PLINE command to draw several objects of your own design. Vary the 
width for each object. 

@ Draw three different types of arrowheads by specifying different starting and 
ending widths. 

@ Set the polyline width to 1/8”. Draw a single polyline. Using the Length option, 
draw two more polylines with the same width and a length of 4”. 

@ Draw a polyline with a width of zero, draw a straight line segment, then an arc 
segment, then a straight line segment again. 

@ Save the drawing as ex3-12. 

@ Use the CLOSE command to close the drawing. 


Drawing Regular Polygons 


A regular polygon is any closed-plane geometric figure with three or more equal 
sides and equal angles. For example, a hexagon is a six-sided regular polygon. The 
POLYGON command is used to draw any regular polygon with up to 1024 sides. 

The POLYGON command can be accessed by selecting Polygon from the Draw 
pull-down menu, picking the Polygon button in the Draw toolbar, or entering pol or 
polygon at the Command prompt. Regardless of the method used to select the command, 
you are first prompted for the number of sides. If you want an octagon, which is a 
polygon with eight sides, enter 8 as follows: 


Command: pol or polygon- 
Enter number of sides <current>: 8 


The number of sides you enter becomes the default for the next time you use the 
POLYGON command. Next, AutoCAD prompts for the edge or center of the polygon. 
If you reply by picking a point on the screen, this point becomes the center of the polygon. 
You are then asked if you want to have the polygon inscribed within, or circumscribed 
outside of, an imaginary circle. See Figure 3-35. A polygon is inscribed when it is drawn 
inside a circle, with its corners touching the circle. Circumscribed polygons are drawn 
outside of a circle, with the sides of the polygon tangent to the circle. 

You must then specify the radius of the circle. The command continues as follows: 


Specify center of polygon or [Edge]: (pick center of polygon) 

Enter an option [Inscribed in circle/Circumscribed about circle] «current»: 
(respond with i or c and press [Enter] 

Specify radius of circle: (type the radius, such as 2, and press [Enter], or pick a point 
on the screen at the desired distance from the center) 
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Figure 3-35. 
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It is important to remember that although you are spec- 
ifying a polygon with a center and a radius, a circle is not 


1 being drawn. Polygons also do not have a center like a circle 


The | or C option you select becomes the default for the next polygon. The Specify 
center of polygon or [Edge]: prompt allows you to pick the center or specify the edge. 
Notice that picking the center is the default. If you want to draw the polygon along 
one of the edges of the object, specify the Edge option and pick the edge endpoints as 
follows: 


Specify center of polygon or [Edge]: e- 
Specify first endpoint of edge: (pick a point) 
Specify second endpoint of edge: (pick second point) 


After you pick the endpoints of one side, the rest of the polygon sides are drawn 
counterclockwise. 

Polygons are polylines and can be easily edited using the PEDIT (polyline edit) 
command, which is discussed in Chapter 6, Basic Editing Commands. For example, a 
polygon can be given width using the Width option of the PEDIT command. 

Polygons can be used for a number of objects in architecture, such as a turret in 
a Victorian house, a fountain, or a deck. To draw a polygon to be dimensioned across 
the flats, use the circumscribe option. The radius you enter is equal to one-half the 
distance across the flats. The distance across the corners (inscribed polygon) is speci- 
fied when the polygon must be confined within a circular area. One example is the 
boundary of a swimming pool deck. Notice the distance across the flats and the distance 
across the corners in Figure 3-36. 


Exercise 5-15 


Start a new drawing from scratch using English units. 

Set the units to architectural and decimal degrees. 

Draw a hexagon with a distance of 3'-0" across the flats. Then draw another 
hexagon measuring 3'-0" across the corners. 

Draw an octagon with a horizontal edge that is 1-6" long. 

Draw a pentagon circumscribed about a circle having a 2-1/4" diameter. 

Save the drawing as ex3-13. 

Use the CLOSE command to close the drawing. 


+++ 
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Figure 5-56. 
Specifying the distance across the flats and between the corners of a polygon. 


(circumscribed) 


Drawing Rectangles 


The RECTANG command allows you to easily draw rectangles. When using this 
command, pick one corner and then the opposite corner. See Figure 3-37. The RECTANG 
command can be accessed by picking Rectangle in the Draw pull-down menu, by picking 
the Rectangle button in the Draw toolbar, or entering rec, rectang, or rectangle at the 
Command prompt: 


Command: rec, rectang, or rectangle 

Specify first corner point or [Chamfer/Elevatior/Fillet/Thickness/Width]: (pick a point 
for the first corner of the rectangle) 

Specify other corner point or [Dimensions]: (Pick a point for the opposite corner) 

Command: 


AutoCAD 2000i Feature 


The Dimensions option of the RECTANGLE command is not available in 
AutoCAD 2000—it is available in AutoCAD 2000i only. 


Figure 3-37. 
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Keep in mind that Cartesian coordinates can be used to specify points for rectan- 
gles. For example, if a specific size rectangle is needed, such as a 4” x 3” rectangle, 
then the following sequence would apply: 


Command: rec, rectang, or rectangle 

Specify first corner point or [Chamfer/Elevation/Fille/Thickness/Width]: (pick a point 
for the first corner of the rectangle) 

Specify other corner point or [Dimensions]: 9 4,3.J 

Command: 


Rectangles are polylines and can be edited using the PEDIT command. Since a 
rectangle is a polyline, it is treated as one object until exploded. After it is exploded, 
the individual sides can then be edited separately. The EXPLODE command is discussed 
in Chapter 6, Basic Editing Commands. 


Specifying Rectangle Dimensions in AutoCAD 20001 


AutoCAD 2000i provides a Dimensions option for the RECTANGLE command. 
The option is available after the first corner of the rectangle is picked: 


Command: rec, rectang, or rectangle 

Specify first corner point or [Chamfer/Elevation/Fillet/Thickness/Width]: (pick first 
corner point) 

Specify other corner point or [Dimensions]: 


Enter d to access the Dimensions option. You are then prompted to enter the length and 
width of the rectangle. In the following example, a 5 x 3 rectangle is specified: 


Specify other corner point or [Dimensions]: d 

Specify length for rectangles «0.0000»: 5-1 

Specify width for rectangles «0.0000»: 3.1 

Specify other corner point or [Dimensions]: (move crosshairs to desired quadrant 
and pick point) 


After specifying the length and width, the Specify other corner point or [Dimensions]: 
prompt is displayed. If you wish to change the dimensions, select the Dimensions 
option. If the dimensions are correct, you can specify the other corner point to complete 
the rectangle. When using the Dimensions option, the second corner ho determines 
which of four possible rectangles is drawn. 


Drawing Rectangles with Line Width 


The Width option of the RECTANG command is used to specify the width of the 
rectangle lines. Setting line width for rectangles is similar to using the Width option in 
the PLINE command. 

The following sequence is used to create a rectangle with .25 wide lines: 


Command: rec, rectang, or rectangle 
Specify first corner point or [Chamfer/Elevation/Fillet/Thickness/Width]: w- 
Specify line width for rectangles «current»: .25.1 


You can press [Enter] at the Specify line width for rectangles: prompt to have the rectangle 
polylines drawn with the default polyline width. The default polyline width for 
rectangles is zero, similar to polylines. If you enter a value at this prompt, the rectangle 
will be drawn with the specified width. 

After setting the rectangle width, you can either select another option or draw the 
rectangle. Continue selecting options until you have set the characteristics correctly, 
then draw the rectangle. 
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Drawing Chamfered Rectangles 


A chamfer is an angled corner on an object. Drawing chamfers is covered in detail 
in Chapter 6, Basic Editing Commands. This is a brief introduction to drawing chamfers 
on rectangles. To draw chamfers on rectangles, use the Chamfer option of the RECTANG 
command. The rectangle created will have chamfers drawn automatically. 

After you select the Chamfer option, you must provide the chamfer distances, 
Figure 3-38. The command sequence is as follows: 


Command: rec, rectang, or rectangle 

Specify first corner point or [Chamfer/Elevation/Fillet/Thickness/Width]: c 

Specify first chamfer distance for rectangles <current>: (enter the first chamfer 
distance from corner of rectangle) 

Specify second chamfer distance for rectangles <current>: (enter the second 
chamfer distance from corner of rectangle) 

Specify first corner point or [Chamfer/Elevation/Fillet/Thickness/Width]: 


After setting the chamfer distances, you can either draw the rectangle or select 
another option. If you select the Fillet option, the chamfers will not be drawn. 

The AutoCAD default chamfer distance is zero. If the default for the first chamfer 
distance is zero and you enter a different value, the new distance becomes the default 
for the second chamfer distance. A chamfer can have two different distance values for 
each side. If the two distance values are the same, a 45? chamfer is added to each 
corner of the rectangle. 


Drawing Filleted Rectangles 


A fillet is a rounded corner on an object, Figure 3-39. Drawing fillets is covered 
in detail in Chapter 6, Basic Editing Commands. This is a brief introduction to drawing 
fillets on rectangles. 

Fillets are automatically drawn on rectangles using the Fillet option of the RECTANG 
command. After selecting the option, you must enter the fillet radius: 


Command: rec, rectang, or rectangle 

Specify first corner point or [Chamfer/Elevation/Fillet/Thickness/Width]: f 

Specify fillet radius for rectangles «current»: (enter a fillet radius or press [Enter] 
to accept the default) 

Specify first corner point or [Chamfer/Elevation/Fillet/Thickness/Width]: 


The default fillet radius is the radius of the previously drawn rectangle. Once a 
fillet radius is specified, the RECTANG command automatically draws fillets on rectan- 
gles. In order to draw rectangles without fillets, the fillet radius must be set to 0. 
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Figure 3-39. 
A fillet is a rounded Corner of the 


rectangle 
corner. 


Fillet radius 


Additional RECTANG Options 


There are two other options available when using the RECTANG command. These 
options remain effective for future uses of the command: 
e Elevation. This option sets the elevation of the rectangle along the Z axis (up 
off of the XY drawing plane). The default value is 0. 
e Thickness. This option gives the rectangle depth along the Z axis (into the screen). 
The default value is 0. 
A combination of these options can be used to draw a single rectangle. For example, 
a rectangle can have 3” fillets and a 1/4” line width. 


Once you have set an option for the RECTANG command, 
this becomes the default for the next rectangle you draw. Set 


_ the Width, Fillet, Elevation, and Thickness options back to zero 
and new rectangles will be drawn with the AutoCAD defaults. 


Exercise 3-14 


Start a new drawing from scratch. 

Set architectural units. 

Use the RECTANG command to draw a rectangle. 

Use the RECTANG command to draw a rectangle with 1/8” line width. 
Use the RECTANG command to draw rectangles with fillets and chamfers. 
Save the drawing as ex3-14. 

Use the CLOSE command to close the drawing. 


$9*99999€ 


Drawing Ellipses 


When a circle is viewed at an angle, an elliptical shape is seen. For example, a 30° 
ellipse is created if a circle is rotated 30° from the line of sight. The parts of an ellipse 
are shown in Figure 3-40. The ELLIPSE command can be accessed by selecting Ellipse 
from the Draw pull-down menu, picking the Ellipse button in the Draw toolbar, or 
entering el or ellipse at the Command prompt. An ellipse can be drawn using three 
different ELLIPSE command options. These options are available at the Command 
prompt or in the Ellipse cascading menu, Figure 3-41. 
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Figure 3-40. 
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Figure 3-41. 
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pull-down menu. 


Options for 
drawing ellipses 


Drawing an Ellipse Using the Axis, End Option 


The Axis, End option establishes the first axis and one endpoint of the second axis. 
The first axis may be either the major or minor axis, depending on what is entered for 
the second axis. The longer of the two axes is always the major axis. After you pick 
the first axis, the ellipse is dragged by the cursor until the third point is picked. The 
command sequence for the ellipses in Figure 3-42 is as follows: 


Command: el or ellipse 

Specify axis endpoint of ellipse or [Arc/Center]: (select an axis endpoint) 

Specify other endpoint of axis: (select the other endpoint of the axis) 

Specify distance to other axis or [Rotation]: (select a distance from the midpoint of 
the first axis to the end of the second axis and press [Enter]) 


If you respond to the Specify distance to other axis or [Rotation]: prompt with r for 
rotation, AutoCAD assumes you have selected the major axis with the first two points. 
The next prompt requests the angle that the corresponding circle is rotated from the 
line of sight. The command sequence is as follows: 


Command: el or ellipse 

Specify axis endpoint of ellipse or [Arc/Center]: (select a major axis endpoint) 

Specify other endpoint of axis: (select the other endpoint of the major axis) 

Specify distance to other axis or [Rotation]: r- 

Specify rotation around major axis: (type a rotation angle, such as 30 and press 
[Enter]) 
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The 30 response draws an ellipse representing a circle rotated 30° from the line of 
sight. A 0 response draws an ellipse with the minor axis equal to the major axis. This 
is a circle. Any rotation angle between 89.42° and 90.57° or 269.42° and 270.57° is 
rejected by AutoCAD. Figure 3-43 shows the relationship between several ellipses 
having the same major axis length but different rotation angles. 


Drawing an Ellipse Using the Center Option 


An ellipse can also be constructed by specifying the center point and one endpoint 
for each of the two axes. See Figure 3-44. To use this option, select Center from Ellipse 
cascading menu in the Draw pull-down menu. The command sequence for this option 
is as follows: 

Specify axis endpoint of ellipse or [Arc/Center]: ci 

Specify center of axis: (select the ellipse center point) 

Specify endpoint of axis: (select the endpoint of one axis) 

Specify distance to other axis or [Rotation]: (select the endpoint of the other axis) 


The Rotation option can be used instead of selecting the second axis endpoint. 
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Figure 3-45. 
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Drawing Elliptical Arce 


The Arc option of the ELLIPSE command is used to draw elliptical arcs. The 


command sequence for the Arc option is as follows: 


Command: el or ellipse- 

Specify axis endpoint of ellipse or [Arc/Center]: ai 

Specify axis endpoint of elliptical arc or [Center]: (pick the first axis endpoint) 
Specify other endpoint of axis: (pick the second axis endpoint) 

Specify distance to other axis or [Rotation]: (pick the distance for the second axis) 
Specify start angle or [Parameter]: 0.1 

Specify end angle or [Parameter/Included angle]: 90. 

Command: 


Once the second endpoint of the first axis is picked, you can drag the shape of a 


full ellipse. This can be used to help you visualize the other axis. The distance for the 
second axis is from the ellipse center to the point picked. Then enter a start angle. The 
start and end angles are the angular relation between the ellipse center and where the 
arc begins. The angle of the elliptical arc is established from the angle of the first axis. 
A 0? start angle is the same as the first endpoint of the first axis. A 45? start angle is 
45? counterclockwise from the first endpoint of the first axis. End angles are also 
established counterclockwise from the start point. Figure 3-45 shows the elliptical arc 
drawn with the previous command sequence, and displays samples of different start 
and end angle arcs. 


Exercise 3-15 
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Start а new drawing from scratch. 
Set architectural units. 
Use the Axis, End option of the ELLIPSE command to draw the ellipses shown 
in Figure 3-42. 
Use the Center and Rotation options of the ELLIPSE command to draw some 
ellipses similar to Figure 3-43. 
Use the Center option of the ELLIPSE command to draw the ellipse shown in 
Figure 3-44. 
Use the Arc option of the ELLIPSE command to draw the following elliptical arcs: 

@ Use axis endpoints, axis distance, start angle = 0, and end angle = 90; similar 

to Figure 3-45. 
(Continued) 
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|... * Use the same options as in the previous instructions to draw a 0° to 180° arc, 
M 0° to 270° arc, and a 270° to 90° arc similar to the samples in Figure 3-45. 
@ Save the drawing as ex3-15. 
@ Use the CLOSE command to close the drawing. 


Viewing Your Drawing 


The ability to "zoom in" (magnify) or “zoom out" of a drawing allows architectural 
designers to move around and display various sections of a drawing. The ZOOM 
command is a helpful tool that you will use often. The different options of the ZOOM 
command are discussed in the next sections. 


The ZOOM Options 


Each of the ZOOM options can be accessed by its corresponding button in the 
Standard toolbar, or by selecting the option in the Zoom cascading menu from the 
View pull-down menu. All the buttons in the Zoom flyout are also found in the Zoom 
toolbar. See Figure 3-46. All ZOOM options except In and Out are available at the 
Command prompt: 


Command: z or zoom. 
Specify corner of window, enter a scale factor (nX or nXP), or 
[All/Center/Dynamic/Extents/Previous/Scale/Window] «real time»: 


Figure 5-46. Zoom Zoom Zoom 
a Realtime flyout Previous 
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The following provides an explanation of each ZOOM option: 


<real time>. The default option allows you to perform realtime zooming. This 
interactive zooming is discussed later in this chapter. 

All. Zooms to the edge of the drawing limits. If objects are drawn beyond the 
limits, the All option zooms to the edges of your geometry. Always use this 
option after you change the drawing limits. Drawing limits are discussed in 
Chapter 11, Drawing Setup. 

Center. Zoom the center of the display screen to a picked point. If you want to 
zoom to the center of an area of the drawing and want to magnify the view as 
well, then pick the center and height of the area in the drawing. Rather than a 
height, a magnification factor can be entered by typing a number followed by 
an x, such as 4x. The current value represents the height of the screen in 
drawing units. Entering a smaller number enlarges the image size, while a 
larger number reduces it. The command sequence is as follows: 


[All/Center/Dynamic/Extents/Previous/Scale/Window] «real time»: c.1 
Specify center point: (pick a center point) 

Enter magnification height «current»: 4x 

Command: 


Dynamic. Allows for a graphic pan and zoom with the use of a view box that 
represents the screen. This option is discussed in detail in Chapter 11, Drawing 
Setup. 

Extents. Zooms to the extents (or edges) of the geometry in a drawing. This is 
the portion of the drawing area that contains drawing objects. 

Window. Pick opposite corners of a box. Objects in the box enlarge to fill the 
display. The Window option is the default if you pick a point on the screen 
upon entering the ZOOM command. 

Scale. The following prompt appears when you select the Scale option: 


Enter a scale factor (nX or nXP): 


There are two options, nX or nXP. The nX option scales the display relative to 
the current display. To use this option, type a positive number, then x, and 
then press [Enter]. For example, enter 2x to magnify the current display "two 
times." To reduce the display, enter a number less than 1. For example, if you 
enter .5x, objects appear half as large as they did in the previous display. 

The nXP option is used in conjunction with model space and paper space. 
It scales a drawing in model space relative to paper space and is used prima- 
rily in the layout of scaled multiview drawings. A detailed discussion of this 
option is given in Chapter 24, Creating Layouts and Plotting. 

Both of the Scale options can be entered at the initial ZOOM command 
prompt. For example, enter the following to enlarge the current display by a 
factor of three: 


Command: 2 or zoom 
[All/Center/Dynamic/Extents/Previous/Scale/Window] «real time»: Зх.) 
Command: 


Previous. Returns to the previous display. You can go back up to ten displays, 
one at a time. 

In. This option is available only on the toolbar and the pull-down menu. It 
automatically executes a 2X zoom scale factor. 

Out. This option is available only on the toolbar and the pull-down menu. It 
automatically executes a .5X zoom scale factor. 
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Performing Realtime Zoom 


When using the command line, the default option of the ZOOM command is real 
time. A realtime zoom can be viewed as it is performed. It is activated by pressing 
[Enter] at the ZOOM command prompt line, by picking the Zoom Realtime button in 
the Standard toolbar, by picking Realtime in the Zoom cascading menu in the View 
pull-down menu, or by right-clicking in the drawing area and selecting Zoom in the 
shortcut menu. 

Realtime zooming allows you to see the model move on the screen as you zoom. 
It is the quickest and easiest method for adjusting the magnification of drawings on 
the screen. 

The Zoom cursor is a magnifying glass icon with a plus and minus, and is 
displayed when realtime zoom is executed. Press and hold the left mouse button (pick 
button) and move the pointer up to zoom in (enlarge) and down to zoom out (reduce). 
When you have achieved the display you want, release the button. If the display 
needs further adjustment after the initial zoom, press and hold the left mouse button 
again and move the pointer to get the desired display. To exit once you are done, 
press the [Esc] key, the [Enter] key, or right-click and pick Exit from the shortcut menu. 

If you right-click while the Zoom cursor is active, a shortcut menu is displayed. 
See Figure 3-47. This menu appears at the cursor location and contains six viewing 
options. 

e Pan. Activates the Pan Realtime command. This allows you to adjust the place- 
ment of the drawing on the screen. If additional zooming is required, right- 
click again to display the shortcut menu and pick Zoom. In this manner, you 
can toggle back and forth between Pan and Zoom Realtime to accurately 
adjust the view. A detailed explanation of the Pan command is given later in 
this chapter. 

e Zoom. Activates the Zoom Realtime command. A check appears to the left of 
this option if it is active. 

e 3D Orbit. When this is selected, AutoCAD allows you to change your point of 
view around your drawing. Similar to Zoom, this option is used to move around 
a 3D object. A detailed explanation of 3D Orbit is provided in Chapter 25, 
3D Modeling. 

e Zoom Window. Activates the Zoom Window option and changes the cursor 
display to a pointer next to a rectangle. You can pick opposite corners of a 
window but you must press and hold the pick button and drag the window 
box to the opposite corner, then release the pick button. 

e Zoom Previous. Restores the previous display before any realtime zooming or 
panning had occurred. This is a handy function if the current display is not to 
your liking and it would be easier to start over rather than to make further 
adjustments. 

e Zoom Extents. Zooms to the extents of the drawing geometry. 


Figure 3-47. Exit 
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Figure 3-48. 

Using the Window option of the ZOOM command. A—Select the corners of a window. 
B—The selected window fills the drawing screen. To return to the original view, use the 
Previous option of the ZOOM command. 


Firet Second 
corner corner 


Enlarging with a Window 


The ZOOM Window option requires that you pick opposite corners of a rectangular 
window enclosing the area to be zoomed. The first point you pick is automatically 
accepted as the first corner of the zoom window. After this corner is picked, move the 
mouse, and a box appears showing the area to be displayed once the second corner 
is picked. The box grows and shrinks as you move the pointing device. When the 
second corner is picked, the center of the window becomes the center of the new 
screen display. Figure 3-48 shows ZOOM Window used on a drawing. 


Exercise 3-16 


Ф Start AutoCAD and load a drawing from a previous exercise or drawing problem. 
@ Enlarge and reduce the drawing using Zoom Realtime. 
@ Move around the drawing using Pan Realtime. 
Ф Select ZOOM Window and enlarge a portion of the drawing. 
@ Select ZOOM Window again, to move in closer to a detail. 
Ф Use ZOOM Previous to return to the last display. 
@ Select ZOOM Extents to show only the drawing entities. 
Ф Select ZOOM All to display the entire drawing limits. 
@ Save the drawing as ex3-16. 
@ Use the CLOSE command to close the drawing. 


Moving Around the Display Screen 


The PAN command allows you to move your viewpoint around the drawing 
without changing the magnification factor. You can then view objects that lie outside 
the edges of the display screen. 


Ferforming Realtime Fan 


A realtime pan allows you to see the drawing move on the screen as you pan. It 
is the quickest and easiest method for adjusting the view on the screen. To activate 
realtime panning, pick Real Time from the Pan cascading menu in the View pull-down 
menu, pick the Pan Realtime button on the Standard toolbar, or type p or pan at the 
Command prompt. 


Architectural AutoCAD Drafting/Design/Presentation 


After starting the command, press and hold the pick button and move the pointing 
device in the direction you wish to pan. The pan icon of the hand is displayed when a 
realtime pan is used. A right-click displays the shortcut menu shown in Figure 3-47. 

If you pan to the edge of your drawing, a bar is displayed on one side of the hand 
cursor. The bar correlates to the side of the drawing. For example, if you reach the left 
side of the drawing, a bar and arrow appear on the left side of the hand. 


Picking the Fan Displacement 


The pan displacement is the distance the drawing is moved on the screen. You 
can pick the displacement by selecting Point from the Pan cascading menu in the View 
pull-down menu or by entering -p or -pan at the Command prompt. The following 
prompt appears: 


Command: –р or -pan 
Specify base point or displacement: 


You can specify a base point by picking a point or entering absolute coordinates. 
You are then prompted to select a second point. The display window is moved the 
distance between the points. 

You can also enter the displacement, or the distance the display window is to be 
moved, by giving coordinates. The coordinates can be either relative, polar, or absolute. 


Using Fan Presets 


The Pan cascading menu in the View pull-down menu includes four preset direc- 
tional options: Left, Right, Up, and Down. See Figure 3-49. Select one of the options to 
move the display in the indicated direction. 


Using Scroll Bars to Fan 


The scroll bars found at the bottom and to the right of the drawing area can also 
be used to pan the display. See Figure 3-50. Pick the arrows at the end of the scroll bar 
to pan in small increments. Select the scroll bar itself to pan in larger increments. 
Position the cursor over the box in the scroll bar, pick the left button and hold it, and 
then move the mouse to see realtime panning in the horizontal or vertical direction. 


Figure 5-49. View 
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Figure 3-50. 
Use the scroll bars to pan the ер display. 
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Ti p AutoCAD 2000 supports the IntelliMouse. This mouse has 
a wheel between the two mouse buttons. The IntelliMouse 
provides you with zoom and pan capabilities. The IntelliMouse 
has these basic functions in addition to the standard operation 


of the two buttons: 
Roll the wheel forward (away from you) to zoom in. 
Roll the wheel backward (toward you) to zoom out. 
Press and hold the wheel button down and move the 
mouse to pan. 
Double-click on the wheel to zoom to the drawing extents. 


Using Transparent Display Commands 


To begin a new command, you usually need to complete or cancel the current 
command. Most menu picks automatically cancel the command in progress before 
initiating the new one. However, some commands function without canceling an active 
command. 

A transparent command temporarily interrupts the active command. After the 
transparent command is completed, the command that was interrupted is resumed. 
Therefore, it is not necessary to cancel the initial command. Many display commands 
can be used transparently, including PAN and several ZOOM options. 

Suppose that while drawing a line, you need to place a point somewhere off the 
screen. One option is to cancel the LINE command. Then zoom out to see more of the 
drawing and select LINE again. A more efficient method is to use PAN or ZOOM while 
still in the LINE command. An example of drawing a line to a point off the screen is 
as follows: 
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Command: I or line 

Specify first point: (pick a point) 

Specify next point or [Undo]: (pick the Pan button or enter ‘pan) 

>>Press Esc or Enter to exit, or right-click to display shortcut menu. (pan to the 
location desired then press [Enter]) 

Resuming LINE command. 

Specify next point or [Undo]: (pick a point) 

Specify next point or [Undo]: J 

Command: 


The double prompt (>>) indicates that a command has been put “on hold" while 
you use a transparent command. The transparent command must be completed 
before the original command resumes. At that time, the double prompt disappears. 

The above procedure is similar when using the ZOOM command. When typed at 
the keyboard, an apostrophe (') is entered before the transparent command. To use the 
ZOOM command transparently, enter 'z or 'zoom. 


Regenerating the Display 


Often times when zooming into your drawing, circles and arcs appear segmented. 
AutoCAD “segments” curved objects in the drawing because it can redisplay straight 
line segments faster than it can calculate curved objects for display. It is important to 
note that your circles and arcs are truly not straight line segments. AutoCAD is 
simply displaying them this way to help increase your productivity. When you regen- 
erate the drawing, you are telling AutoCAD to display your curved objects as circles 
and arcs. The REGEN command also is used when you can no longer pan to a side or 
you have zoomed out far enough that AutoCAD is requesting you to regenerate. 

To regenerate the screen, the REGEN command is used. This command recalcu- 
lates all drawing object coordinates and regenerates the display based on the current тт 
zoom magnification. To access the REGEN command, pick Regen from the View pull- Ж 
down menu or enter re or regen at the Command prompt. The screen is immediately ~ Regen 
regenerated. 


Introduction to Printing and Plotting 


A drawing created with CAD can exist in two distinct forms: hard copy and soft 
copy. The term hard copy refers to a physical drawing produced on paper by a printer 
or plotter. The term soft copy refers to the computer software version of the drawing, 
or the actual data file. The soft copy can only be displayed on the computer monitor, 
making it inconvenient to use for many manufacturing or construction purposes. If 
the power to the computer is turned off, then the soft copy drawing is no longer 
displayed. 

A hard copy drawing is extremely versatile. It can be rolled up or folded and 
taken down to the shop floor or out to a construction site. A hard copy drawing can 
be checked and red-lined without a computer or CAD software. Although CAD is the 
standard throughout the world for generating drawings, the hard copy drawing is 
still a vital tool in industry. 


The information found in this section is provided to give you only the basics so КЕ 
you can make your first plot. Chapter 24, Creating Layouts and Plotting, explores the Fig 
detailed aspects of printing and plotting architectural drawings. = alors 

Prints and plots are made using the Plot dialog box. Access this dialog box by TOM 
selecting Plot... in the File pull-down menu, picking the Plot button in the Standard Es 


toolbar, pressing the [Ctrl]+[P] key combination, or typing plot at the Command prompt. 


Plot 
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You can also right-click on a model or layout tab and select Plot... from the shortcut 
menu. 

The first step in making an AutoCAD drawing is to create a model. The model is 
composed of various objects, such as lines, circles, and text. The model (or drawing) 
is created in an environment called model space. See Figure 3-51. 

Once the model is completed, a layout can be created. A layout can contain various 
views of the model at different scales, a title block, and other annotations. In addition, 
the layout includes page setup information, such as paper size and margins. The 
layout also has plotter configuration data, which is information related to the specific 
model of printer or plotter being used. Layouts are produced using the layout tabs at 
the bottom of the drawing area. Layouts are created in an environment called paper 
space, and a single drawing can have many layouts. 

Drawings can be plotted from the model tab of the drawing area or from one of 
the layout tabs. The following discussion addresses plotting from the model tab only. 
Creating and plotting layouts is explained in detail in Chapter 24, Creating Layouts and 
Plotting. 


Flot Device Tab 


The Plot dialog box is shown in Figure 3-52 with the Plot Device tab displayed. 
The entire features of this tab are discussed in detail in Chapter 24, Creating Layouts 
and Plotting. The following is a brief introduction to some of the features: 

e Plotter configuration. This area displays the name of the currently selected 
printing device and allows you to select a different plotter or printer. For now, 
it is assumed that your instructor or CAD system manager has taken care of 
the plotter configuration. 

e Plot style table (pen assignments). All objects created in AutoCAD have a plot 
style property, just as all objects have a layer and color property. The plot style 
property determines how the object is plotted. The plot style table contains 
definitions for a collection of plot styles. This area displays the name of the 
currently selected plot style table and allows you to select a different table. 
This topic is described in detail in Chapter 24, Creating Layouts and Plotting. 
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Figure 3-52. 
The Plot dialog box with the Plot Device tab selected. 
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e What to plot. The Current tab option is used to plot from the model tab. You 
can adjust the Number of copies setting to make multiple plots. 

e Plot to file. If you select the Plot to file check box, you can write your plot to a 
file, rather than to a printing device. This is useful because many print compa- 
nies can take the resulting plot file and make hardcopy prints for you. 


Making a Plot 


There are many plotting options available. In this section, one method of creating 
a plot from the model tab is discussed. Refer to Figure 3-53 as you read through the 
following plotting procedure: 

1. Access the Plot dialog box and select the Plot Settings tab. 

2. Check the plot device and paper size specifications in the Paper size and paper 
units area. 

3. Select what is to be plotted in the Plot area area. The following options are available: 
e Limits. This option plots everything inside the defined drawing limits. 

e Extents. This option plots only the area of the drawing where objects are drawn. 

e Display. This option plots the current screen display. 

e Window. Pick the Window button to manually select a rectangular area of the 
drawing to plot. When you pick this button, the drawing window returns and 
you can select the windowed area to plot. After you select the second corner 
of the window, the Plot dialog box returns. 

4. Select an option in the Drawing orientation area. Choose Portrait or Landscape to 
orient your drawing vertically (portrait) or horizontally (landscape). The Plot 
upside-down option rotates the paper 180°. 

5. Set the scale in the Plot scale area. Because you draw full-scale in AutoCAD, you 
typically need to scale drawings either up or down to fit the paper. Scale is mea- 
sured as a ratio of either inches or millimeters to drawing units. Select a prede- 
fined scale from the Scale drop-down list, or enter your own values into the 
Custom fields. Choose Scale to fit from the Scale drop-down list to let AutoCAD 
automatically shrink or stretch the plot area to fill the paper. 
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Figure 3-53. 
The Plot dialog box with the Plot Settings tab selected. 
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6. If desired, use the Plot offset area to center the plot or to set additional left and 
bottom margins. 

7. Preview the plot. Pick the Full Preview button to display the sheet as it will look 
when plotted, Figure 3-54. The cursor appears as a magnifying glass with a + and 
- symbol. The plot preview image zooms if you hold the left mouse button and 
move the cursor. The Partial Preview button displays the Partial Plot Preview dialog 
box, Figure 3-55. This shows the area of the paper and the area of the plotted 
drawing. Press the [Esc] or [Enter] key, or right-click and pick Exit from the shortcut 
menu to exit the preview. You can also send the drawing directly to the plotter from 
the plot preview. To do this, right-click and pick Plot from the shortcut menu. 

8. Pick the OK button in the Plot dialog box to send the data to the plotting device. 


Figure 3-54. [-AutnCAD 2002 - [CAMy DacumentsBonksVArchAcadVArtAdwa 103-51. DWG] 
A full preview of Wa SNR al IO Odo A 
the plot shows oa = 2 

ПЕЕ 38.0 Рта 4 


exactly how the 
drawing will appear 
on the plotted 
paper. (Alan 
Mascord Design 
Associates, Inc.) 


126 Architectural AutoCAD Drafting /Design/Presentation 
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Before you pick the OK button to send your drawing to the plotter, there are several 


items you should check: 


e Printer or plotter is plugged in. 

Cable from your computer to printer or plotter is secure. 

Printer has paper. 

Paper is properly loaded in the plotter and grips or clamps are in place. 
Ink cartridges or plotter pens are inserted correctly. 

Plotter area is clear for paper movement. 


Professional 
Tip You can stop a plot in progress at any time by using the 


[Esc] key. Keep in mind that it may take awhile for some plot- 


ters or printers to terminate the plot, depending on how much 
of the drawing file has already been sent. Turning the plotter 
| off purges all plot data from the plotter's internal buffer. 
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Open any of your previous drawings. 

Access the Plot dialog box. 

Set the plot scale to Scale to Fit, and set the plot area to Display. 

Pick the Partial Preview button and observe the display. Press the [Esc] key. 
Pick the Full preview button and observe the results. A full representation of 
your drawing should be displayed as it will appear when printed on the paper. 
Press the [Esc] key. 

Experiment by changing the drawing orientation followed by a full preview after 
each change. 

Select the Window button and window a small portion of your drawing. 

Do another full preview to see the results. End the preview. 

Set the plot area to Display and preview the drawing. Make a print if a printer 
is available for your use. 

Close the drawing. 


Chapter Test 


Answer the following questions on a separate sheet of paper. 


1. 
2. 


9: 


4. 
. If you type the LINE command as linr, how do you change it to line before pressing 


2 


Identify three ways to access the LINE command. 

When using the LINE command, what is the term that identifies the stretchable 
temporary line that connects the first point you pick to the cursor? 

Give at least three ways to exit the LINE command and return to the Command 
prompt. 

Give the command alias for the LINE command. 


[Enter]? 

How do you cancel a command? 

Name the Cartesian coordinate system that measures all distances from the origin. 
Name the Cartesian coordinate system that locates points using X,Y coordinates 
from the previous point. 


. Name the Cartesian coordinate system that locates points using a distance and angle. 


Give the point entry that you would type at the keyboard if you want the point 
to be 4 units to the right of the previous point. 


. Give the point entry that you would type at the keyboard if you want the point 


to be 4 units at 30° from the previous point. 


. Identify two ways to turn the coordinate display on and off. 
. When the LINE command is started and you pick the first point, the coordinate 


displays the location of that point. How do you get the coordinate display to 
provide the distance and angle from the first point to the cursor location? 
What does the Ortho mode do? 


. Identify three ways to turn Ortho on and off. 
. Explain the advantage of drawing a rectangle with the Ortho mode on. 
. What is the process called that allows you to enter point locations by dragging the 


cursor in the direction of the new point and typing the distance to the new point? 


. Name the process that allows the crosshairs to snap to any predefined angle 


increment. 


. Name the option that is used to automatically connect the endpoint of the last 


line segment to the start of the first segment. 


. How do you remove a previously drawn line while still in the LINE command? 

. List two ways to access the Drawing Units dialog box. 

. Identify the type of linear units that are generally used in architecture. 

. What do you type at the command line to specify a distance of two feet eight inches? 
. What do you type at the command line to specify a distance of two feet eight and 


one-half inches? 


. Define editing. 


Identify at least three ways to access the ERASE command. 


. Whatis the small box at the cursor location called when using the ERASE command? 
. How do you know when an object has been selected for erasing? 

. Name the command that brings back the last object you erased. 

. How many commands can you undo with U command? 

. What is the command alias for the CIRCLE command? 

. Identify the default option for drawing a circle. 

. What symbol is used to input the coordinates last entered? 

. Give the command alias for the ARC command. 

. Whatis the default option when accessing the ARC command from the toolbar or 


at the Command prompt? 


36. Identify the term related to the angle formed between the center, start point, and 


endpoint of an arc. 
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62. 
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What is the term that means a straight line between two points on an arc? 

If you use the Start, End, Angle option to draw an arc, a positive angle produces 
an arc in which direction? 

How do you draw an arc that is automatically continued from a previously drawn 
arc or line? 

Name the command that is used to draw polylines. 

Explain how you would draw a polyline that looks like an arrow. 

Identify the PLINE command option that is used to draw another polyline with 
the same angle as the previous polyline. 

Name the PLINE command option that allows you to draw arc polylines. 
Identify a quick way to go back and correct the polyline while remaining in the 
command. 

Give the PLINE command option that allows you to automatically draw a segment 
from the last point selected to the starting point of the polyline. 

Name the command that is used to draw regular polygons. 

What does the first prompt request when using the command identified in ques- 
tion number 46? 

What option would you use when drawing a regular polygon and you know the 
distance across the flats? 

Name the command that allows you to draw a rectangle by picking one corner 
and then the other. 

Name the option that allows you to draw angled corners on a rectangle. 

Name the option that allows you to draw rounded corners on a rectangle. 
Identify two ways to access the ELLIPSE command. 

What does the ELLIPSE command default use when drawing an ellipse? 

Name the option that you would use if you want to draw an ellipse representing 
a circle that is rotated 30° from the line of sight. 

Identify the command and option used for drawing an elliptical arc. 

Name the ZOOM command option that zooms to the edge of the drawing limits. 
What is the ZOOM command option that allows you to pick the opposite corners 
of a box that surrounds the portion of the drawing you want to view? 

What does realtime zoom allow you to do? 

Identify two ways to exit realtime zoom. 

Name the command that allows you to move the drawing around without changing 
the magnification. 

What does the cursor look like when using realtime pan? 

Define pan displacement. 

What happens when you use pan presets? 

How do you use the scroll bar to move the display in small increments? 

How do you use the scroll bar to move the display in large increments? 

What is a transparent command? 

How do you enter a transparent command at the keyboard? 

What command do you use to smooth out circles and arcs if your curved objects 
begin to look like circles and arcs with straight segments? 

Give the terminology that refers to a physical drawing produced on paper by a 
printer or plotter. 

What is the terminology that refers to the computer software version of the drawing, 
or the actual data file? 

Identify at least three ways to access the Plot dialog box. 

What is model space? 

Describe a layout. 

Identify the tab that you would pick to access the place for producing a layout. 
Give the name of the environment where layouts are created. 
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Identify the tab of the Plot dialog box where you can select the desired plotter or 
printer to use. 

Name the tab of the Plot dialog box where you can select the area of the drawing 
that you want printed. 

Identify the tab of the Plot dialog box where you can select the orientation of the 
plot. 


. Name the option in the Plot area area of the Plot dialog box that allows you to 


plot everything inside the defined drawing limits. 


. Give the name of the option in the Plot area area of the Plot dialog box that allows 


you to plot what you see on the screen. 


. Name the option in the Plot area area of the Plot dialog box that allows you to put 


a box around the area that you want to print or plot. 


. Identify the drawing orientation that you would use if you want the drawing printed 


vertically. 


. What button would you pick in the Plot dialog box if you want to see the sheet as 


it would look when plotted? 


. How do you send the drawing directly to the plotter from the plot preview? 
. How do you stop a plot in process? 


Use the LINE command to draw the object using the absolute coordinates given in 
the following chart. Save the drawing as p3-1. 


Coordinates Point 
1-1/2,3-1/2 


6-1/2,53872 


6-1/2,7 
Voli 


2. Use the LINE command to draw the object using the relative coordinates given in 


the following chart. Save the drawing as p3-2. 


Point Coordinates Point Coordinates 
1 ПЕЕ ЮЕ 5 @-3,2-1/2 


@5,0 @-3,-2-1/2 


2 6 
3 @0,3-1/2 7 @1/2,0 
4 @1/2,0 8 @0,-3-1/2 


3. Use the LINE command to draw the object using the polar coordinates given in 


the following chart. Save the drawing as p3-3. 


ой Coordinates Point Coordinates 
1 121/28-1 224. 195 @3-7/8<140 
2 @5<0 6 @3-7 /8<220 
3 @3-1/2<90 7 @1/2<0 
4 @1/2<0 8 @3-1/2<270 
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4, Use the LINE command to draw the object using the coordinates given in the 
following chart. Save the drawing as p3-4. 


Coordinates Роіпі. Coordinates . 
1-1/2,3-1/2 @-3,2-1/2 
@5<0 @-3,-2-1/2 


@0,3-1/2 @1/2<0 


@1/2<0 Use the Close 
option. 


The following drawings can be used on projects later in this text. Draw the objects without 
dimensions or notes. Determine the location and size of features when this information is not 
provided. Make these features proportional to the given sketch. Save the drawing as p3-5, 
p3-6, etc. 
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Double-Hung Window Elevation 


Casement Window Elevation 
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Exterior Door Elevation 


27. 28. 


Special Outlet 


Duplex Convenience Outlet 


29: 30. 


Ty" ID 


Ceiling Outlet Surface-Mounted Fixture 


ӘТ; 32. 


Surface-Mounted Fluorescent Fixture Recessed Fluorescent Fixture 
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Column Base Detail 


35. 


Steel Beam Connection Detail 
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Learning Objectives | 


1 use A кый snaps. 
® multiple object snap modes. |. 
Ф Use AutoTrack to locate points. 

Ф Snap to specific angles with a polar snap. 


Important Terms 


acquired point object snap 

aperture object snap override 
apparent intersection object snap tracking 
AutoSnap quadrant 

AutoTrack running object snap modes 
deferred tangency snap grid 

extension path tracking 

markers 


Establishing a Grid on the Screen 


AutoCAD provides a grid or pattern of dots on the screen to help you lay out geom- 
etry in the drawing. When the grid is activated, a pattern of dots appears in the drawing 
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area as shown in Figure 4-1. The grid pattern shows only within the drawing sheet to 
help clearly define the working area. Grid spacing between dots can be adjusted. 

Figure 4-2 shows the Snap and Grid tab of the Drafting Settings dialog box. This 
dialog box can be used to turn the grid on and off and to set the grid spacing. To access 
the Drafting Settings dialog box, select Drafting Settings... from the Tools pull-down 
menu, right-click on the GRID or SNAP button in the status bar and select Settings... 
from the shortcut menu, or type dsettings, ds, se, or rm at the Command prompt. 

The grid can be turned on (displayed) or off (not displayed) by selecting the Grid 
On check box. Other methods for turning the grid on and off include picking the GRID 
button on the status bar, using the [Ctrl]+[G] key combination, pressing the [F7] func- 
tion key, and using the ON and OFF options of the GRID command. 


d dci can be Turn grid oet grid 
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Drafting Settings 
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The grid spacing can be set in the Grid area of the dialog box. You can also set the 
grid spacing using the GRID command. Entering grid at the Command prompt provides 
the following prompt: 


Command: grid- 
Specify grid spacing(X) or [ON/OFF/Snap/Aspect] «current»: .25.1 


You can press [Enter] to accept the default spacing value shown in brackets, or enter a 
new value as shown. If the grid spacing you enter is too close to display on the screen, 
you get the Grid too dense to display message. In this case, a larger grid spacing is required. 


Setting Different Horizontal and Vertical Grid Spacing 


To set different values for horizontal and vertical grid spacing, enter the appro- 
priate values in the Grid X spacing: and Grid Y spacing: text boxes in the Drafting 
Settings dialog box. This can also be done using the GRID command. Type a (for the 
Aspect option) to set different values for the horizontal and vertical grid spacing. For 
example, suppose you want a horizontal spacing of 1 and a vertical spacing of 0.5. 
Enter the following: 


Command: grid 

Specify grid spacing(X) or [ON/OFF/Snap/Aspect] «current»: a 
Specify the horizontal spacing(X) «current»: 1.1 

Specify the vertical spacing(Y) «current»: .5 


This Aspect option provides the grid spacing shown in Figure 4-3. 
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Setting Increments for Cursor Movement 


When you move your pointing device, the crosshairs move freely on the screen. 
It is hard to place a point accurately with this free cursor movement. You can set up 
an invisible grid that allows the cursor to move or “snap” in exact increments only. 
This is called the snap grid. The snap grid is different from the grid established with 
the GRID command. The snap grid controls the movement of the crosshairs. The grid 
discussed in the previous section is only a visual guide. However, the snap grid and 
grid settings can be used together. The AutoCAD defaults provide the same settings 
for both. 

Properly setting the snap grid can greatly increase your drawing speed and accu- 
racy. The snap grid spacing can be set in the Snap and Grid tab of the Drafting Settings 
dialog box. See Figure 4-4. Enter the snap spacing values in the Snap X spacing: and 
Snap Y spacing: text boxes. 

The SNAP command can also be used to set the invisible snap grid. Entering snap 
gives you the following prompt: 


Command: snap. 
Specify snap spacing or ([ON/OFF/Aspect/Rotate/Style/Type] «current»: 


Pressing [Enter] accepts the value shown in brackets. The value that you set remains 
the same until changed. 

The OFF option turns snap off, but the same snap spacing is again in effect when 
you turn snap back on. The snap spacing can be turned on or off at any time by clicking 
the SNAP button on the status bar, pressing [Ctrl] -[B], pressing function key [F9], or by 
deselecting the Snap On check box in the Drafting Settings dialog box. 


Figure 4-4. 
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Different Horizontal and Vertical Snap Spacing 


The snap grid is usually set up with equal horizontal and vertical snap spacing. 
However, it is possible to set different horizontal and vertical snap spacing. To do 
this, enter different values in the Snap X spacing: and Snap Y spacing: text boxes in 
the Drafting Settings dialog box. This can also be done using the Aspect option of the 
SNAP command: 


Command: snap— 

Specify snap spacing or [ON/OFF/Aspect/Rotate/Style/Type] «current»: a 
Specify horizontal spacing «current»: .5.1 

Specify vertical spacing < current >: .25.1 


Professional 


Ti p The most effective use of the snap grid quite often comes 
from setting X and Y spacing equal to the lowest increment 
of the majority of the feature dimensions, such as 1” in an 


architectural application or 1-0” in a civil engineering 

application. If many horizontal features conform to one incre- 
» ment and vertical features to another, then a corresponding 

snap grid can be set up using different X and Y values. 


Rotating the Snap Grid 


The normal snap grid pattern consists of horizontal rows and vertical columns. 
However, another option is to rotate the snap grid. This technique is helpful when 
drawing an auxiliary view at an angle to other views of the drawing. When the snap 
grid is rotated, you are given the option of setting a new base point. The base point is 
the pivot around which the snap grid is rotated. It may be more convenient to set the 
base point at the location where you will begin the view. 

Using the Drafting Settings dialog box, enter the snap angle in the Angle: text box 
and the new base point in the X base: and Y base: text boxes. These values can also 
be set using the Rotate option of the SNAP command as follows: 


Command: snap- 

Specify snap spacing or [ON/OFF/Aspect/Rotate/Style/Type] <A>: r 

Specify base point «0.0000,0.0000»: (press [Enter], type a new coordinate value, 
or pick a new base point) 

Specify rotation angle «0»: 45.1 


The grid automatically rotates counterclockwise about the base point when a positive 
rotation angle is given, and clockwise when a negative rotation angle is given. 
Figure 4-5 shows the relationship between the regular and rotated snap grids. 
Remember, the snap grid is invisible. 


Chapter 4 Creating Accurate Drawings 


141 


142 


Figure 4-5. 

The snap grid is usually horizontal rows and vertical columns. However, it can be rotated to 
help you draw. Notice the angle of the crosshairs. (The snap grid is invisible, but the dots 
are displayed when the grid is on.) 
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Default nU. a E eund Snap Grid 
Setting the Snap Type and Style 


The Snap type & style area of the Drafting Settings dialog box allows you to select 
one of two types of snap grids: grid snap or polar snap. Polar snap allows you to snap 
to precise distances along alignment paths when using polar tracking. Polar tracking is 
discussed later in this chapter. Grid snap has two styles: rectangular and isometric. 
Rectangular is the standard style. The isometric pattern is useful when creating isometric 
drawings. Isometric snap rotates the crosshairs into a left, right, and top plane to aid 
in the creation of isometric drawings. Select the radio button(s) for the snap type and 
style you desire and pick the OK button. 

You can also use the Type and Style options of the SNAP command to change 
these settings at the Command prompt. Use the Type option to select polar or grid snap 
and use the Style option to select standard (rectangular) or isometric. 


Setting the Grid Spacing Relative 
to the Snap Spacing 


The visible grid can be set to coincide with the snap grid by choosing the Snap 
option after entering the GRID command. You can also set the grid spacing as a multiple 
of the snap units by entering the number of snap units between grid points. For example, 
2x places grid points at every other snap unit. If the snap spacing is 0.25 and you 
specify 2x at the Specify grid spacing: prompt, the grid spacing will be 0.5 units. 


Command: grid- 
Specify grid spacing(X) or [ON/OFF/Snap/Aspect] «0.5000»: 2x. 
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Exercise 4-1 


Start a new drawing from scratch. 

Set architectural units. 

Set the grid spacing to 0.5. 

Set the snap spacing to 0.25. 

Use the LINE command to draw two sets of four connected line segments. 
Turn snap off and draw two sets of three connected line segments. Notice that 
when snap is activated, the cursor “jumps” exactly at 0.25 intervals. 

Save the drawing as ex4-1. 
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Tip The snap and grid spacing may be set at different 
values to complement each other. For example, the grid 
may be set at 6” and the snap at 1”. With this type of format, 
each plays a separate role in assisting drawing layout. This 


may also keep the grid from being too dense. You can 
| quickly change these values at any time to have them best 
| assist you. Remember if the message Grid to dense to display 
- is shown in the Command prompt, increase the grid 
spacing. 


Factors to Consider When Setting Drawing Aids 


The following factors influence drawing aid settings: 

e Drawing units. If the units are decimal inches, set the grid and snap values to 
standard decimal increments such as 0.0625, 0.125, 0.25, 0.5, and 1 or 0.05, 0.1, 
0.2, 0.5, and 1. For architectural units, use settings such as 1”, 6”, and 12”, or 
1’, 2’, 4’, 5’, and 10’ increments. 

* Drawing size. A very large drawing might have a 4’-0” grid spacing, while a 
small drawing may use a 1” spacing or less. 

e Value of the smallest dimension. If the smallest dimension is 1”, an appro- 
priate snap value would be 1”, with a grid spacing of 6” or 12”. 

e Changing settings. You can change the snap and grid values at any time 
without changing the location of points or lines already drawn. This should 
be done when larger or smaller values would assist you with a certain part of 
the drawing. For example, suppose a few of the dimensions are in 6” multi- 
ples, but the rest of the dimensions are 48” multiples. Change the snap spacing 
from 48” to 6” when laying out the smaller dimensions. 

e Always prepare a sketch before starting a drawing. Preparing a rough sketch 
of the drawing before working with AutoCAD will save you time on the 
entire project. A sketch can help you plan the drawing layout. Then when you 
start working in AutoCAD, use the visible grid to help you place views and 
lay out the drawing. 

e Be efficient. Use whatever method works best and fastest when setting or 
changing the drawing aids. 
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Figure 4-6. 

AutoSnap markers and tooltips provide visual cues to identify the active object snap mode. 
A—When using the Endpoint object snap mode, moving the cursor close to a line object 
displays a marker and tooltip. B—When drawing a line to be tangent to a circle, the 
Tangent object snap marker and tooltip appear when the cursor is close to the circle. 
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Snapping to Specitic Features 


Object snap is one of the most useful tools found in AutoCAD. It increases your 
drafting ability, performance, accuracy, and productivity. The term object snap refers 
to the cursor’s ability to “snap” exactly to a specific point or place on an object. The 
advantage of object snap is that you do not have to pick an exact point. 

The AutoSnap™ feature is enabled by default. With AutoSnap active, markers are 
displayed while using an object snap mode. These visual cues identify the current 
object snap mode. 

Figure 4-6 shows two examples of markers provided by AutoSnap. The endpoint 
of a line object is being picked in Figure 4-6A. The marker for an Endpoint object snap 
is shown as a square when the cursor is placed close to the line object. After a brief 
pause, a tooltip is displayed, indicating the name of the object snap mode. In Figure 4-6B, 
a point that is tangent to an existing circle is being selected. The AutoSnap marker for 
a tangency point is shown as a circle with a tangent horizontal line. 

Another visual cue that is displayed with some object snaps is an alignment path. 
An alignment path is a dashed line that shows the path upon which an object would 
be drawn if aligned as desired with another object. For example, you see a parallel 
alignment path when using the Parallel object snap. An extension path is a type of align- 
ment path that is displayed when using the Extension object snap mode to find the 
imaginary extension of an existing object. 


Object Snap Modes 


Object snap modes determine the point the cursor snaps to when selecting a 

point. These modes can be activated using the following methods: 

* Prompt line. Object snap modes can be specified at the prompt line when 
AutoCAD is requesting a point selection. Type the first three letters of the 
object snap mode to activate it. 

e Shortcut menu. Object snap modes can be selected from the Object Snap 
shortcut menu, which is shown in Figure 4-7. This menu is activated by holding 
down the [Shift] key and right-clicking. 

* Toolbar. Object snap overrides are also available as buttons in the Object Snap 
toolbar, Figure 4-8. 
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Figure 4-7. 
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Tip If you have a three-button mouse, the middle mouse 
button performs a zoom or pan by default. If desired, the 
middle mouse button can “pop up” the Object Snap shortcut 
menu shown in Figure 4-7. To change the button setting, 
enter the following at the Command prompt: 


Command: mbuttonpan.J! 
Enter new value for MBUTTONPAN <1>: 0.1 
Command: 


This changes the setting of the MBUTTONPAN system 
variable. To return to the default button setting, reset the 
system variable to 1. 


To activate the Object Snap toolbar, right-click on an existing toolbar button and 
then select Object Snap from the shortcut menu. You can keep the Object Snap toolbar 
floating, or you can dock it at the edge of the drawing area for convenience. 

Object snap override refers to the entry of an object snap mode when AutoCAD 
is prompting for a point location. Object snap overrides are active for a single point 
selection, and they override any previously set running object snap modes for that 
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one entry. Running object snap modes are object snap modes that are active for all 
point selections. Running object snap modes are discussed later in this section. 

The table in Figure 4-9 summarizes the object snap modes. Included with each 
mode is the marker that appears on-screen and its button from the Object Snap 
toolbar. Each object snap mode selects a different portion of an object. Only the first 
three letters are required to activate an object snap when typing in the object snap at 
the prompt line. 


Figure 4-9. 
The object snap modes. 


Object Snap Modes 


Marker 
A Finds the nearest endpoint of a line, arc, elliptical 
A arc, spline, ellipse, ray, solid, or multiline. 
в Finds the middle point of any object having two 
| endpoints, such as a line, arc, elliptical arc, spline, 
—-—1 ellipse, ray, solid, xline, or multiline. 


ӨТ | Locates the center point of curved objects, such as 
a; circles, arcs, ellipses, elliptical arcs, and radial solids. 
Lr. 


Picks the closest of the four quadrant points that can 
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Intersection 


Apparent Intersection 


Insertion 
Perpendicular 
Parallel 


= 

\ be found on circles, arcs, elliptical arcs, ellipses, and 
radial solids. (Not all of these objects may have all 
four quadrants.) 


Selects a visual intersection between two objects that 
appear to intersect on screen in the current view, but 
may not actually intersect each other in 3D space. 


Finds a point along the imaginary extension of an 
=< | existing line or arc. (This is used in conjunction with 
another object snap such as endpoint or midpoint.) 
Ey Finds the insertion point of text objects and blocks. 
d | Finds a point that is perpendicular to an object from 
E the previously picked point. 


= Finds points of tangency between radial and linear 
D objects. 


"n Locates the point on an object closest to the 
L Е ШЕ 


Picks a point object drawn with the POINT command. 


Turns running object snap off for the current point 
to be picked. 
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Tip Remember that object snap overrides are not commands, 
but are used in conjunction with commands. If you type mid 
or per at the Command prompt, AutoCAD displays an 


Unknown command error message. However, if AutoCAD is 
expecting a point entry, an Endpoint object snap allows you 
© to snap to one of the ends of an existing line. 


Practice with the different object snap modes to find which works best in various 
situations. Object snap can be used during many commands, such as LINE, CIRCLE, 
ARC, MOVE, COPY, and INSERT. The most common object snap uses are discussed in 
the following sections. 


Endpoint Object Snap 


In many cases, you need to connect a line, arc, or center point of a circle to the 
endpoint of an existing line or arc. Select the Endpoint object snap mode and move 
the cursor past the midpoint of the line or arc toward the end to be picked. A small 
square marks the endpoint that will be picked. 

In Figure 4-10, the following command sequence is used to connect a line to the 
endpoint of an existing line: 


Command: І or line 

Specify first point: (pick a point) 

Specify next point or [Undo]: (pick the Endpoint button, type end, or pick Endpoint 
from the Object Snap shortcut menu) 

of (move the cursor near the end of the existing line until the marker shows and pick) 

Specify next point or [Undo]: 1 

Command: 


The Endpoint object snap can be used to quickly select the endpoints of all types 
of lines and arcs. It is often selected as a running object snap. 


Figure 4-10. 
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Figure 4-11. 
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Midpoint Object Snap 


The Midpoint object snap mode finds and picks the midpoint of a line, polyline, 
or arc. Type mid at the prompt line, pick the Midpoint button, or select Midpoint from 
the Object Snap shortcut menu to activate this object snap. Then position the cursor 
near the midpoint of the object you want to snap to, and a small triangle marks the 
midpoint where the line will snap. See Figure 4-11. 


Exercise 4-2 


Ф Start a new drawing from scratch. 

Ф Set architectural units. 

@ Use the Endpoint and Midpoint object snap modes to draw the object shown 
below. Draw Line 1 and then Line 2 connecting to the endpoint of Line 1. Draw 
Line 3 from the endpoint of Line 2 to the midpoint of Line 1. Draw Arc A with 
one end connected to the endpoint of Line 1. 

Save the drawing as ex4-2. 

Use the CLOSE command to close the drawing. 


++ 


Line 1 


ARCTA 


Line 2 


Line 3 


Center Object Snap 


The Center object snap mode allows you to snap to the center point of a circle, 
ellipse, elliptical arc, or arc. The mode is activated by typing cen at the selection prompt, 
picking the Center button from the Object Snap toolbar, or picking Center from the 
Object Snap shortcut menu. Then move the cursor onto the object whose center point 
is to be located. A small circle marks the center point. 

Be sure to move the cursor near the object, not the center point of the object. For 
example, when locating the center of a large circle, the Center object snap mode may 
not locate the center if the cursor is not near the perimeter of the circle. In Figure 4-12, 
the Center object snap is used to draw a line to the center of a circle. 
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Figure 4-12. 
Using the Center object snap. 
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Quadrant Object Snap 


A quadrant is a quarter section of a circle, ellipse, elliptical arc, polyline arc, or 
arc. The Quadrant object snap mode finds the 0°, 90°, 180°, and 270° positions on a 
circle or arc, Figure 4-13. 

When picking quadrants, locate the cursor on the circle or arc near the intended 
quadrant. For example, Figure 4-14 illustrates use of the Quadrant object snap mode 
to locate the center point of a new circle at the quadrant of an existing circle. The 
command sequence is as follows: 


Command: c or circle 

Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: (pick the Quadrant 
button, type qua, or pick Quadrant from the Object Snap shortcut menu) 

of (move the cursor near the desired quadrant and pick) 

Specify radius of a circle or [Diameter]: (pick a radius) 


Quadrant positions are unaffected by the current angle 
zero direction, but always coincide with the current world 
coordinate system (WCS). The quadrant points of a circle or 


| arc are at the top, bottom, left, and right, regardless of the 
| rotation of the object. However, the quadrant points of ellipses 
and elliptical arcs rotate with the object. 


Figure 4-15. o 
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Figure 4-14. 
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Exercise 4-3 


Ф Start a new drawing from scratch. 
@ Set architectural units. 
@ Use the Center and Quadrant object snap modes for the following: 
Ф Draw two separate circles side by side and refer to the one on the left as 
Circle A and the other as Circle B. 
Ф Draw a line from the center of Circle A to the 180? quadrant of Circle В. 
Ф Draw a line from the center of Circle B to the 270? quadrant of Circle B to 
the 270? of Circle A, and finally to the center of Circle A. 
Ф Save the drawing as ex4-3. 
@ Use the CLOSE command to close the drawing. 


Intersection Object Snap 


The Intersection object snap is used to snap to the intersection of two or more 
objects. This mode is activated by typing int at the selection prompt, picking the 
Intersect button, or picking Intersection from the Object Snap shortcut menu. Then 
move the cursor near the intersection of two objects. A small X marks the intersection. 
See Figure 4-15. 

When picking a point for an Intersection object snap, the X appears only when 
the cursor is close to the intersection point of two objects. If the cursor is near an 
object, but not close to an actual intersection, the tooltip reads Extended Intersection, 
and the AutoSnap marker is followed by an ellipsis (...). When using the Extended 
Intersection object snap, you can select the objects one at a time and then the inter- 
section point is found. This is especially useful when two objects do not actually 
intersect, and you need to access the point where these objects would intersect if they 
were extended. Figure 4-16 shows the use of the Extended Intersection object snap to 
find an intersection point between a line and an arc. 

If the intersection point is not in the currently visible screen area, the AutoSnap 
marker is not displayed when pointing to the second object. However, AutoSnap still 
allows you to confirm the point before picking. Keeping the cursor motionless for a 
moment displays the tooltip, and this supports the fact that the two objects do actually 
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Figure 4-16. 

Finding the extended intersection of two objects. A—Select the first object. 

B—When the second object is selected, the extended intersection becomes the snap point. 
C—The completed line. 
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intersect somewhere beyond the currently visible area. When selecting two objects that 
could not intersect, no AutoSnap marker or tooltip is displayed, and no intersection 
point is found if the pick is made. 


Apparent Intersection Object Snap 


The apparent intersection is the point where two objects created in 3D space 
appear to intersect based on the currently displayed view. Three-dimensional objects 
that are far apart may appear to intersect when viewed from certain angles. Whether 
they intersect or not, this option returns the coordinate point where the objects appear 
to intersect. This is a valuable option when working with 3D drawings. Creating and 
editing 3D objects is discussed in Chapter 25, 3D Modeling. 


Extension Object Snap 


The Extension object snap is used to find any point along the imaginary exten- 
sion of an existing line or arc. This mode is activated by typing ext at the selection 
prompt, picking the Extension button, or picking Extension from the Object Snap 
shortcut menu. The extension object snap differs from most other snaps because it 
requires more than one selection point. The initial point, called the acquired point, is 
not selected in the typical manner. Rather, it is found by simply moving the crosshairs 
over the surface of the line or arc from which the new object is to be extended. When 
the object is found, a (+) symbol marks the location. The last point, which is the actual 
snap point, is located somewhere along the extension path. The extension path, repre- 
sented by a dashed line or arc, extends from the acquired point to the current location 
of the mouse. 

Figure 4-17 shows an example of the Extension object snap being used on both 
the arc and the rectangle. The first acquired point is found by moving the cursor 
directly over the endpoint of the arc and typing ext. When the Extension tooltip is 
displayed, the (+) marker becomes visible at the end of the arc. The second acquired 
point is found in the same manner at the corner of the rectangle. Move the cursor to 
the corner and the Extension tooltip appears. Dragging the cursor slowly from left to 
right allows the intersection of both extension paths to be displayed as dashed lines 
as shown in Figure 4-17. 
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Figure 4-17. 
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Exercise 4-4 


Start a new drawing from scratch. 

Set architectural units. 

Draw a rectangle with an arc to the left of the rectangle similar to Figure 4-17A. 
Use the Extension object snap mode to draw Line A and Line B similar to 
Figure 4-17B. 

Save the drawing as ex4-4. 

Use the CLOSE command to close the drawing. 


4% Ф 
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Perpendicular Object Snap | 


A common geometric construction technique is to draw one object perpendicular | 
to another. This is done using the Perpendicular object snap mode. This mode is acti- 
vated by typing per at the selection prompt, picking the Perpendicular button, or picking 
Perpendicular from the Object Snap shortcut menu. A small right-angle symbol appears 
at the snap point. This mode can be used with arcs, elliptical arcs, ellipses, lines, poly- 
lines, rectangles, or circles. 

Figure 4-18 shows an example of the Perpendicular object snap being used for 
the endpoint of a line. The endpoint is located so that the new line is perpendicular 
to the existing line. 

It is important to understand that perpendicularity is measured at the point of 
intersection, so it is possible to draw a line that is perpendicular to a circle or an arc. 


152 Architectural AutoCAD Drafting /Design/Presentation | 


Figure 4-18. 
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Exercise 4-5 


Start a new drawing from scratch. 

@ Set architectural units. 

@ Draw a horizontal line, then draw a circle above the line. Add a new line from 
the circle's center, perpendicular to the first line. 

Ф Draw two intersecting lines and a separate circle. Add a line from the circle's 

center to the intersection of the lines. 

Save the drawing as ex4-5. 


Ф 
Ф Use the CLOSE command to close the drawing. 


Tangent Object Snap 


The term tangent means a line that touches an arc or circle at only one point, or 
an arc or circle that touches another arc or circle at only one point. The Tangent object 
snap aligns objects tangentially. This mode is activated by typing tan at the selection 
prompt, picking the Tangent button, or picking Tangent from the Object Snap shortcut 
menu. A small circle with a horizontal line appears at the snap point. 

In Figure 4-19, the endpoint of a line is located using the Tangent object snap 
mode. The first point is selected normally. Then the Tangent object snap is activated 
and the cursor is placed near the tangent point on the circle. AutoCAD determines the 
tangency point and places the snap point (and the endpoint) there. 

When creating an object that is tangent to another object, multiple points may be 
needed to fix the tangency point. For example, the point where a line is tangent to a 
circle cannot be found without knowing the locations of both ends of the line. Until 
both points have been specified, the object snap specification is for deferred tangency. 
Once both endpoints are known, the tangency is calculated and the object is drawn 
in the correct location. In Figure 4-20, a line is drawn tangent to two circles. The command 
sequence is as follows: 


Command: ! or line 

Specify first point: (pick the Tangent button, type tan, or pick Tangent from the 
Object Snap shortcut menu.) 

tan to (pick the first circle) 

Specify next point or [Undo]: (pick the Tangent button, type tan, or pick Tangent 
from the Object Snap shortcut menu.) 

tan to (pick the second circle) 

Specify next point or [Undo]: 4 

Command: 
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Figure 4-19. 
Using the Tangent 
object snap. 
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Exercise 4-6 


Start a new drawing from scratch. 

Set architectural units. 

Draw a line tangent to an existing circle. 

Draw two circles and then draw a line tangent to both of the circles. 

Use the Tangent object snap to draw two lines that are tangent to the circles but 
do not cross. 

Save the drawing as ex4-6. 

Use the CLOSE command to close the drawing. 


44% 


++ 


Parallel Object Snap 


The process of drawing, moving, or copying objects that are not horizontal or 
vertical is improved with the Parallel object snap mode. This option is used to find 
any point along an imaginary line that is parallel to an existing line or polyline. The 
parallel object snap is activated by typing par at the selection prompt, picking the 
Parallel button, or picking Parallel from the Object Snap shortcut menu. 

The Parallel object snap is similar to the Extension object snap because it requires 
more than one selection point. The first point, called the acquired point, is found by 
pausing the crosshairs above the line to which the new object is to be parallel. When 
the object is found and you move the crosshairs in a direction parallel to the existing 
line, a (//) symbol marks the existing line. The last point, which is the actual snap 
point, is located anywhere along the alignment path, which is represented by a 
dashed line. When the alignment path is displayed, the Parallel object snap marker 
appears on the initial line. Now you pick the second point of the parallel line. 
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Figure 4-21. 

Using the Parallel 
object snap to draw a 
line parallel to an 
existing line. 
A—Select the first 
endpoint for the new 
line, then move the 
crosshairs near the 
existing line to 
acquire a point. 
B—After the parallel 
point is acquired, 
move the crosshairs 
near the location of 
the parallel line, and 
an alignment path 
appears. 
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Figure 4-21 shows an example of the Parallel object snap being used to draw a line 
parallel to an existing line. The following command sequence is used: 


Command: | or line 

Specify first point: (pick the first point of the new line) 

Specify next point or [Undo]: par. 

par to (move the cursor over the existing line until you see the acquired point 
symbol. Then move the cursor near the first endpoint of the new line. At this 
time the alignment path and snap marker are displayed. Pick the endpoint of 


the new line.) 


Specify next point or [Undo]: 2 


Command: 


Exercise 4-7 


% Start a new drawing from scratch. 

@ Set architectural units. 

Ф Draw a line at any angle similar to the existing line in Figure 4-21A.. 

@ Use the Parallel object snap option to draw a line parallel to the existing line 
similar to Figure 4-21B. 

@ Save the drawing as ex4-7. 

@ Use the CLOSE command to close the drawing. 


Node Object Snap 


Point objects and dimension points can be snapped to using the Node object snap 
mode. When you want to snap to a point or dimension point, simply use the Node 
object snap and move the crosshairs over the point or end of the dimension. 


Nearest Object Snap 


When you need to specify a point that is on an object but cannot be located with 
any of the other object snap modes, the Nearest object snap mode can be used. This 
object snap locates the point on the object closest to the crosshairs location. It should 
be used when you want an object to touch an existing object, but the location of the 
intersection is not critical. 
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Consider drawing a line object that is to end on another line. Trying to pick the 
point with the crosshairs is inaccurate because you are relying only on your screen 
and cursor resolution. The line you draw may fall short or extend past the line. Using 
the Nearest object snap mode ensures that the point is precisely on the object. 


Setting Running Object Snaps 


The previous discussion explained how to use object snaps by activating the 
individual mode at the selection prompt. However, if you plan to use object snaps 
continuously, you can set running object snaps. When you preset the running object 
snap modes, AutoCAD automatically activates them at all point selection prompts. 

Running object snaps are set in the Object Snap tab of the Drafting Settings dialog 
box. To access this dialog, pick Drafting Settings... from the Tools pull-down menu, 
pick the Object Snap Settings button from the Object Snap toolbar, right-click on the 
OSNAP or OTRACK button on the status bar and select Settings... from the shortcut 
menu, pick Osnap Settings... from the Object Snap shortcut menu, or type os, osnap, 
or ddosnap at the Command prompt. You can also type dsettings at the Command 
prompt to access the Drafting Settings dialog box. 

The Object Snap tab of the Drafting Settings dialog box is shown in Figure 4-22. 
Notice that the Endpoint, Intersection, Extension, and Parallel modes are active. You 
can use this dialog box at any time to discontinue a running object snap or to set addi- 
tional modes. 


Figure 4-22. 

Running object snap 
modes are set in the 
Drafting Settings -’Drafing Settings —— 
dialog box. 
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Toggling, Disabling, and Overriding Running Object Snap 


A running object snap is active at all point selection prompts, but is temporarily 
suspended when an object snap override is entered. The override is temporary, and 
is active for a single point selection only. All currently running object snap modes are 
reactivated for the next pick. 

To make a single point selection without the effects of any running object snap 
modes, use the None object snap mode. When you need to make several point spec- 
ifications without the aid of running object snap, you can toggle it off. The advantages 
of this method are that you can make several picks, and you can restore the same 
running object snap modes by toggling it back on. Toggle the running object snaps on 
and off by picking the OSNAP button on the status bar, right-clicking on the OSNAP 
button and picking On or Off from the shortcut menu, picking the Object Snap On 
check box in the Drafting Settings dialog box, or pressing the [F3] key on your keyboard. 

You can remove the active checks in the Drafting Settings dialog box as needed to 
disable running object snaps. You can also pick the Clear All button to disable all 
running modes. Select desired running object snaps by picking the associated box or 
pick the Select All button to activate all object snaps. 


Using Multiple Object Snap Modes 


As shown with the examples of running object snap, more than one object snap 
mode can be made active at once. When multiple modes are running at the same 
time, each mode is checked for possible points, and the closest point is selected. 

For example, assume the Endpoint and Midpoint object snap modes are active. The 
AutoSnap marker locates either an endpoint or the midpoint of a line, depending on 
which is closest to the crosshairs location. This can cause conflicts between some object 
snap modes. For example, no matter where you pick a circle, the closest quadrant point 
is always closer than the center of the circle. This means that when Quadrant and 
Center object snaps are both active, a quadrant point is always selected. 

The Nearest object snap mode causes conflicts with almost every other mode. 
The nearest mode does not move the selection point to a nearby feature of an object, 
but picks the point on the object closest to the current cursor location. This means that 
the Nearest object snap mode always locates the closest point. 

The [Tab] key on your keyboard can be used to cycle through available snap 
points. This works well when multiple object snap modes are active. For example, use 
this feature if you are trying to select the intersection between two objects where 
several other objects intersect nearby. When an AutoSnap marker appears, press the 
[Tab] key until the desired point is marked. 


Exercise 4-8 


Ф. Start a new drawing from scratch. 

@ Set architectural units. 

@ Set the Endpoint, Midpoint, and Perpendicular running object snaps and practice 
using them in at least two situations. Drawings similar to Figure 4-10, Figure 4-11, 
and Figure 4-18 can be used. 

@ Change the running object snaps to Center and Tangent, and use each twice in 

creating a simple drawing. Drawings similar to Figure 4-12 and Figure 4-20 can 

be used. 

Discontinue the running object snaps. 

Save the drawing as ex4-8. 

Use the CLOSE command to close the drawing. 


++ 
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Professional 


Tip Use object snap modes when drawing and editing. 
With practice, using object snaps becomes second nature 


and greatly increases your productivity and accuracy. 


AutoSnap Settings 


The AutoSnap features make object snaps much easier to use. However, if you do 
not wish to have the additional visual cues while using object snaps, you can turn the 
AutoSnap features off. AutoCAD also allows you to customize the appearance and 
functionality of the AutoSnap features by picking the Options... button in the Object 
Snap tab of the Drafting Settings dialog box to access the Drafting tab of the Options 
dialog box. This tab is shown in Figure 4-23. The settings are described as follows: 

e Marker. Toggles the display of AutoSnap markers when snapping to an object. 

e Magnet. Toggles the AutoSnap magnet. When active, the magnet snaps the cursor 

to the closest object snap point. 

e Display AutoSnap tooltip. Toggles the tooltip display. 

e Display AutoSnap aperture box. Toggles the display of the aperture. By default 

the aperture is turned off so that the object snap points can be seen more clearly. 

The marker size and color can also be adjusted to suit your needs. For example, 
the default marker color is yellow, but this is difficult to see if you have the graphics 
screen background set to white. Pick the drop-down arrow and select the desired 
color. At higher screen resolutions, a larger marker size improves visibility. Move the 
slider at the AutoSnap Marker Size area to change the size. 


Figure 4-23. 
Setting AutoSnap 
features. 
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The Alignment Point Acquisition area contains two options. These options control 
how a point will be acquired when using the Extension and Parallel object snap modes. 
These options are described below: 

e Automatic. When this option is selected, points are automatically acquired by 

leaving the crosshairs over the area you are trying to acquire and pausing. 

e Shift to acquire. This option requires that you press the [Shift] key in order to 

acquire a point. 


Exercise 4-9 


@ Start a new drawing from scratch. 

@ Open the Drafting Settings dialog box and then the Options dialog box. 

@ Move the AutoSnap Marker Size slider and watch the image change to represent 
the marker size. 

Change the marker color to red. 

Use the newly revised marker size and color to draw objects of your choice 
with the object snaps. 

@ Save the drawing as ex4-9. 


++ 


Changing the Aperture Size 


When selecting a point using object snaps, the cursor must be within a specific 
range of the desired point before it is located. The object snap detection system finds 
everything within a square area centered at the crosshairs location. This square area 
is called the aperture and is invisible by default. 

To display the aperture, activate the Display AutoSnap aperture box check box in 
the Drafting tab of the Options dialog box. Having the aperture visible may be helpful 
when you are first learning to work with object snaps. 

To change the size of the aperture, move the slider in the Aperture Size area. 
Increasing or decreasing the size of the aperture controls how close or far away the 
crosshairs need to be from an object in order for AutoCAD to find the object snap 
point. 

Keep in mind that the aperture and the pick box are different. The aperture is 
displayed on the screen when object snap modes are active. The pick box appears on 
the screen for any command that activates the Select objects: prompt (such as the 
ERASE command). 


Exercise 4-10 


@ Open ex4-7. 

@ Display the aperture. 

@ Reduce the aperture size. Draw lines to existing objects using the object snap 
modes of your choice. 

@ Increase the aperture size to the maximum value. Again, draw lines to the 
existing objects using the object snap modes of your choice. 

@ Observe the difference in aperture size. Determine your personal preference of 
the default, small, and large settings. 

@ Save the drawing as ex4-10. 
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Using Temporary Tracking to Locate Points 


Tracking is a system that allows you to visually locate points in a drawing rela- 
tive to other points. Tracking creates a new point using the X coordinate of one 
tracking point and the Y coordinate of another. The tracking feature can be used at 
any point specification prompt, just like object snaps. Tracking can also be used in 
combination with object snaps. 

To activate temporary tracking, pick the Temporary Tracking Point button from 
the Object Snap toolbar, type tt, or pick Temporary track point from the Object Snap 
shortcut menu. 

As an example, tracking can be used to place a circle at the center of a rectangle. 
See Figure 4-24. The center of the rectangle corresponds to the X coordinate of the 
midpoint of the horizontal lines. The Y coordinate corresponds to the Y coordinate of 
the midpoint of the vertical lines. Temporary tracking can be used to combine these 
two points to find the center of the rectangle using this sequence: 


Command: c or circle 

Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: tt 

Specify temporary OTRACK point: mid. 

of (pick one of the vertical lines and move the cnrsor horizontally) 

Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: tt! 

Specify temporary OTRACK point: mid. 

of (pick one of the horizontal lines and move the cnrsor vertically) 

Specify center point for circle or [8P/2P/Ttr (tan tan radius)]: (select the point where 
the two alignment paths cross or intersect) 

Specify radius of circle or [Diameter] «current»: .1 

Command: 


The direction of the orthogonal line determines whether the X or Y component is 
used. In the previous example, after picking the first tracking point, the cursor is 
moved horizontally. This means that the Y axis value of the point is being used and 
tracking is now ready for an X coordinate specification. 

After moving the cursor horizontally, you may notice that movement is locked in 
a horizontal mode. If you need to move the cursor vertically, move the cursor back to 
the previously picked point and then drag vertically. Use this method any time you 
need to switch between horizontal and vertical movement. 


Figure 4-24. 

Using temporary tracking to locate the center of a rectangle. A—The midpoint of the left line 
is acquired. B—The midpoint of the bottom line is acquired. C—The center point of the 
circle is located at the intersection of the alignment paths. 
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Figure 4-25. 
Using the From 
selection mode to 
locate a point 2” 
and 45° away from 
the midpoint of 

a line. 


Midpoint 
of line 


Using the From Selection Option 


The From selection mode is another tracking tool that can be used to locate points 
based on existing geometry. The From selection mode allows you to establish a rela- 
tive coordinate, polar coordinate, or direct distance entry from a specified reference 
base point. Access the From option by selecting the Snap From button in the Object 
Snap toolbar, selecting From in the Object Snap shortcut menu, or typing fro at a point 
selection prompt. The example in Figure 4-25 shows the center point for a circle being 
established as a polar distance from the midpoint of an existing line. The command 
sequence is shown here: 


Command: c or circle 

Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: fro 
Base point: mid.J 

of (pick line) 

«Offset»: 92«45.J 

Specify radius of circle or [Diameter] «current»: .75 

Command: 


Exercise 4-11 


@ Start a new drawing from scratch. 

@ Draw a rectangle similar to the one in Figure 4-24. 

@ Use temporary tracking to locate the center of the rectangle and draw a circle 
with its center at that location. 

Draw a line with a length and angle similar to Figure 4-25. 

Use the From selection option to draw a 1" diameter circle with its center 
2 units and 45? from the midpoint of the line, similar to Figure 4-25. 

@ Save the drawing as ex4-11. 


++ 


Using AutoTrack to Locate Points 


The temporary tracking mode, discussed earlier, allows the relative placement of 
a point for a single task. The AutoTrack™ mode enables this feature to be activated at 
all times, similar to running object snaps. The purpose of tracking is to reduce the 
need for construction lines and keyboard entry when drawing geometry. 

There are two AutoTrack modes: object snap tracking and polar tracking. Both 
modes provide alignment paths to aid in exact point location relative to existing 
points. Any command requiring a point selection, such as the LINE, CIRCLE, COPY, or 
MOVE command, can make use of these modes. 
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Object Snap Tracking 


Object snap tracking is always used in conjunction with object snaps. When this 
mode is active, placing the crosshairs near an AutoSnap marker and pausing acquires 
a point. Once a point is acquired, horizontal and vertical alignment paths are avail- 
able for locating points. 

Object snap tracking is toggled on and off with the [F11] keyboard key or the 
OTRACK button on the status bar. This mode is only available for points selected by 
the currently active object snap modes. When running object snaps are active, all 
selected object snap modes are available for use with object snap tracking. However, 
these modes are not available for object snap tracking if running object snaps are 
deactivated. 

In Figure 4-26, object snap tracking is used with the Endpoint and Midpoint 
running object snaps to start a line at the imaginary intersection of the middle of the 
vertical line and the end of the horizontal line. The running object snap modes are set 
before the following command sequence is initiated, and the OSNAP and OTRACK 
buttons on the status are active. 


Command: | or line- 

Specify first point: (acquire endpoint, then acquire midpoint, move crosshairs to 
where the endpoint and midpoint would cross and pick the start point) 

Specify next point or [Undo]: (pick a second point) 

Specify next point or [Undo]: ә 


Command: 
Figure 4-26. Acquired 
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Professional 

Tip AutoTrack is similar in performance to the Extended 
object snap. Experiment with a combination of just the 
Endpoint object snap mode and AutoTrack. Then try a 


combination of Endpoint and Extended object snap modes 
without AutoTrack to see the difference. Notice that without 
— object snap tracking, you cannot drag in a direction perpen- 


dicular to an endpoint. 


Exercise 4-12 


Start a drawing from scratch. 

Set the Endpoint and Midpoint running object snaps. 

Start a line similar to the line in Figure 4-26. 

Use object snap tracking to draw the end of the line to the imaginary intersec- 
tion of the Midpoint and Endpoint of the two existing lines on the other side of 
the vertical line. 

Save the drawing as ex4-12. 


ЕХ 
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Folar Tracking 


Ortho mode (discussed in Chapter 3) forces the cursor movement to orthogonal 
(horizontal and vertical) orientations. When Ortho mode is turned on and the LINE 
command is in use, all new line segments are drawn at either 0°, 90°, 180°, or 270°. 
Polar tracking works in much the same way, but allows for a greater range of angles. 

Polar tracking can be turned on and off by selecting the POLAR button from the 
status bar or by using the [F10] keyboard key. AutoCAD automatically turns Ortho 
mode off when polar tracking is on, and turns polar tracking off when Ortho mode is 
on. You cannot use polar tracking and Ortho mode at the same time. 

When polar tracking is turned on, the cursor snaps to preset incremental angles 
when a point is being located relative to another point. For example, when using the 
LINE command, polar tracking is not active for the start point selection, but is avail- 
able for the second and following point selections. Polar alignment paths are 
displayed as dashed lines whenever the cursor comes into alignment with any of 
these preset angles. 

To set incremental angles, use the Polar Tracking tab in the Drafting Settings 
dialog box. To access this dialog box, right-click on the POLAR button from the status 
bar and then select Settings..., pick Drafting Settings... from the Tools pull-down 
menu, or type dsettings at the Command prompt. Figure 4-27 shows the Polar Tracking 
tab of the Drafting Settings dialog box. 

The following features are found in the Polar Tracking tab: 

e Polar Tracking On (F10). Check this box, press the [F10] key, or pick the POLAR 

button on the status bar to turn polar tracking on. 

• Polar Angle Settings area. This area of the dialog box allows you to set the 

desired polar angle increments. It contains the following items: 

e Increment angle. This drop-down list is set at 90 by default. This setting 
provides angle increments every 90°. Open the drop-down list to use a 
variety of preset angles. The angle set in Figure 4-27 is 30, which sets polar 
tracking in 30° increments. 

e Additional angles. This check box activates your own angle increments. To 
do this, pick the New button to open a text box in the window. Type the 
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Figure 4-27. 

The Polar Tracking 
tab of the Drafting 
Settings dialog box. 
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Drafting Settings 


Access the 
Drafting tab of the 
Options dialog box 


desired angle. Pick the New button each time you want to add another 
angle. The additional angles are used together with the incremental angle 
setting when you use polar tracking. Use the Delete button to remove 
angles from the list. You can make the additional angles inactive by 
turning off the Additional angles check box. 
Object Snap Tracking Settings area. This area is used to set the angles available 
with object snap tracking. If Track orthogonally only is selected, only hori- 
zontal and vertical alignment paths are active when using object snap 
tracking. If Track using all polar angle settings is selected, alignment paths for 
all polar snap angles are active when using object snap tracking. 
Polar Angle measurement area. This setting determines if the polar snap 
increments are constant or relative to the previous segment. If Absolute is 
selected, the polar snap angles are measured from the base angle of 0° set for 
the drawing. If Relative to Last Segment is checked, each increment angle is 
measured from a base angle established by the previously drawn segment. 


Figure 4-28 shows an example using polar tracking with 30° angle increments to 
draw a parallelogram by using the following command sequence: 


Command: I or line- 

Specify first point:(select the first point) 

Specify next point or [Undo]: (drag the cursor to the right while the polar alignment 
path indicates <0°) 3.1 

Specify next point or [Undo]: (drag the cursor to the 60° polar alignment path) 1.54 

Specify next point or [Close/Undo]: (drag the cursor to the left while the polar 
alignment path indicates <180°) 3.1 

Specify next point or [Close/Undo]: c- 

Command: 
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Figure 4-28. 

Using polar tracking with 30° angle increments to draw a parallelogram. A—After the side 
is drawn, the alignment path and direct distance entry are used to create the second side. 
B—Horizontal alignment path is used for the third point. C—Parallelogram completed with 
the Close option. 
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Exercise 4-15 


@ Start a drawing from scratch. 

@ Open the Polar Tracking tab of the Drafting Settings dialog box and set the incre- 
ment angle to 30. 

@ Use polar tracking to draw a parallelogram similar to Figure 4-28. 

@ Save the drawing as ex4-13. 


Polar Tracking with Polar Snaps 


Polar tracking can also be used in conjunction with polar snaps. If polar snaps are 
used when drawing the parallelogram in Figure 4-28, there would be no need to type 
the length of the line, because you set both the angle increment and a length incre- 
ment. The desired angle and length increment are established in the Snap and Grid 
tab of the Drafting Settings dialog box. You can open this dialog box as previously 
described, or you can right-click on the status bar SNAP button and pick Settings... 
from the shortcut menu. This opens the Drafting Settings dialog box as shown in 
Figure 4-29. 

Polar snap is activated by picking the Polar snap radio button in the Snap type & 
style area of the dialog box. Picking this button activates the Polar spacing area and 
deactivates the Snap area. The length of the polar snap increment is set in the Polar 
distance box. 
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Figure 4-29. 
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Using Polar Tracking Overrides 


It takes some time to set up the polar tracking and the polar snap options, but it 
is worth the effort if you have several objects to draw that can take advantage of this 
feature. If you want to perform polar tracking for only one point, you can use the 
polar tracking override to do this easily. This works for the specified angle if polar 
tracking is on or off. A polar tracking override is done by entering a left angle bracket 
(<) followed by the desired angle when AutoCAD asks you to specify a point. The 
following command sequence uses a 30° override to draw a line 2” long: 


Command: | or line. 

Specify first point: (pick a start point for the line) 

Specify next point or [Undo]: «30.1 

Angle override: 30 

Specify next point or [Undo]: (move the cursor in the desired direction) 2.1 
Specify next point or [Undo]: — 

Command: 


Exercise 4-14 _ 


Ф Start a drawing from scratch. i 
Ф Open the Polar Tracking tab of the Nr: oum dialog box and set the incre- 
ment angle to 60. 
Ф Open the Snap and Grid tab of the Drafting Settings dialog box to set the polar 
distance at 1.5". 
@ Use polar snap to draw a parallelogram similar to Figure 4-28. 
@ Use the polar tracking overrides to draw the following connected lines: 
Ф Start from a point of your choice and draw a line at a 67? angle and 1.125" long. 
@ Continue 293° and 1.125" long. 
Ф Continue 67? and 1.125" long. 
@ Continue 293° and 1.125" long. 
@ Exit the LINE command. 
@ Save the drawing as ex4-14. 
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AutoTrack Settings 


The settings that control the function of AutoTrack can be accessed through the 
Options... button on the Drafting Settings dialog box. This opens the Options dialog 
box to the Drafting tab. See Figure 4-30. 

The following options are available in the AutoTrack Settings area: 

e Display polar tracking vector. When this feature is selected, the alignment path 
is displayed when using object snap tracking. When this option is off, no polar 
tracking path is displayed. 

e Display full-screen tracking vector. When this option is selected, the alignment 
path for object snap tracking extends across the length of the screen. If not 
checked, the alignment paths are shown only between the acquired point and 
the cursor location. Polar tracking vectors always extend from the original 
point to the extents of the screen. 

e Display AutoTrack tooltip. When this box is checked, a temporary tooltip is 
displayed with the AutoTrack alignment paths. 

The options in the Alignment Point Acquisition area determine how the object 

snap tracking alignment paths are selected: 

e Automatic. When this option is selected, points are acquired whenever the 
cursor is paused over an object snap point. 

e Shift to acquire. When this option is selected, the [Shift] key must be pressed to 
acquire an object snap point and use object snap tracking. AutoSnap markers 
are still displayed and normal object snap can be used without pressing the 
[Shift] key. If many running object snaps are set, it may be useful to use this 
option to reduce the number of paths displayed across the screen. 


Figure 4-30. 
The Drafting tab in ко k 
the Options dialog à 


box contains the 
AutoTrack settings. 


AutoTrack 
settings 
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AutoCAD provides a pattern of dots on the screen to help you lay out geometry 
in the drawing. What is this feature called? 

Name the dialog box where the spacing can be established for the pattern of dots. 
Identify three ways to turn on and off the pattern of dots. 

Name the invisible grid that allows the cursor to move or “snap” only in exact 
increments. 

Name the dialog box where the snap spacing can be set. 

Why is it possible to pick a point more accurately with snap on than if it is off? 
Identify three ways to turn snap on and off. 

What is the result of selecting the Snap option of the GRID command? 

When using the GRID command, what do you enter if you want the snap spacing 
to be twice the grid spacing? 

List three commonly used grid and snap settings for architectural drawings. 


. Give an appropriate snap and grid spacing if the smallest dimension on the 


drawing is 1”. 

Why is it a good idea to change the snap and grid spacing as needed to assist you 
when drawing? 

What are object snap modes? 

What is the advantage of object snap modes? 

What happens when AutoSnap is active? 

What are AutoSnap markers? 

Describe an alignment path. 


In Questions 18 through 30, give the name of the object snap mode identified by the AutoSnap 
markers. 


18. 


Ig. 


20. 


218 


225 


25 


24. 


Ц 


A 


+ ЕО ОЕ 
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26. 


27: 


28. 


DO. 


LENS ONE v gg 


30. m 


31. How do you display the Object Snap shortcut menu? 

32. How do you display the Object Snap toolbar if it is not already displayed? 

33. How do you activate a specific object snap by typing when AutoCAD prompts 
for a location or selection? 

34. What is an object snap override? 

35. What are running object snaps? 

36. Define quadrant. 

37. Identify the positions on a circle or arc that are found by the Quadrant object snap. 

38. When using the Center object snap to find the center of a circle, do you move the 
cursor near the center of the circle or near the perimeter of the circle? 

39. When using the Extension object snap, what is the initial point called that is 
found by moving the cursor over the line or arc from which the new object is to 
be extended? à 

40. When using the Extension object snap, what marks the location when the object 
is found? 

41. Name the object snap option that allows you to draw one object at 90? to another. 

42. Give the term that means a line that touches an arc or circle at only one point, or 
an arc or circle that touches another arc or circle at only one point. 

43. How long is an object snap override active? 

44. Name the object snap mode that allows you to make a single point selection 
without the effects of any running object snap modes. 

45. What is the effect of picking the OSNAP button on the status bar? 

46. How does AutoCAD decide which running object snap mode to use when 
multiple object snap modes are active? 

47. How do you cycle through the available snap points when multiple object snap 
modes are active? 

48. What is the AutoSnap magnet? 

49. How do you access the Options dialog box for customizing the AutoSnap settings? 

50. How do you turn off the AutoSnap Marker, Magnet, and AutoSnap tooltip? 

51. How do you change the AutoSnap marker color? 

52. What is the difference between the aperture and the pick box? 
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53. Define tracking. 

54. Identify two ways to activate temporary tracking. 

55. What is the purpose of the From selection mode? 

56. What is the difference between temporary tracking and AutoTrack? 

57. List the two AutoTrack modes. 

58. Is AutoTrack available if running object snaps are deactivated? 

59. How does object snap tracking work? 

60. How do you turn object snap tracking on and off? 

61. How does polar tracking work? 

62. How do you turn polar tracking on and off? 

63. What happens to Ortho if polar tracking is turned on? 

64. What do polar alignment paths look like? 

65. What is the default incremental angle for polar tracking? 

66. How do you set an incremental angle of 30° for polar tracking? 

67. If object snap tracking is set for only horizontal and vertical alignment paths, 
how do you change it to match the polar snap angles? 

68. What is the difference between regular polar tracking and polar tracking with 
snaps? 

69. How do you activate polar snaps? 

70. Where is the length of the polar snap increment set? 

71. What is a polar tracking override? 

72. How is a polar tracking override performed? | 

73. What does shift to acquire mean? 


For questions 74 through 80, provide the AutoCAD object snap mode(s) that you would use 
to accomplish the given task. 


74. Draw a circle with its center at the end of an existing line. 

75. Draw a line from the center of an existing circle to the center of an existing line. 

76. Draw a line from the 90° position on an existing circle to the point of tangency on 
an existing arc. 

77. Draw a hexagon with its center placed where two lines cross. 

78. Draw a line that begins 1" beyond the endpoint of an existing line. 

79. Draw a line from the 270? position on an existing circle and at a right angle to an 
existing line. 

80. Draw a line parallel to an existing line. 


«ы er Problems 


| D 
~~ PP Draw the following figure. Use a snap setting of 1” and a grid spacing of 2”. Use 
the Endpoint and Perpendicular running object snap modes. Save the drawing as 


p4-1. 
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2. Draw the column. Use a snap setting of 1/8” and a grid spacing of 1”. Use the 
Endpoint, Intersection, and Perpendicular running object snap modes. Save the 
drawing as p4-2. 


3. Draw the landscape plan. Use a snap setting of 1/8” and a grid spacing of 1”. Use 
the Endpoint, Intersection, Extension, and Perpendicular running object snap 
modes. Do not draw dimension. Scale is not important. Save the drawing as p4-3. 


A 
o 
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8 
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Chapter 4. Creating Accurate Drawings 


Draw the following problems based on the given information. Use the given dimensions and 
dimensional information, and determine the rest of the dimensions as desired and proportional 
to the given example. Use your own practical experience and items around the home to deter- 
mine the size of features such as sinks, water heaters, and stair treads. Establish grid and snap 
settings to help you create each drawing. Use the object snaps and the other accuracy tools 
discussed in this chapter as needed to create each drawing. Do not draw notes and dimensions. 
Save each drawing using the problem number, such as p4-4 for Problem 4-4. 


4. 


Master Bath Cabinet Elevation 


12/0 x 12/6 


Kitchen Floor Flan 
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Residential U-shaped Stair Plan 


Store Front Elevation 
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46'-2" 


NOTE: 
АШ. DIMENSIONS TO FACE OF CURB R80'-p. 


Farking Flan 


174 Architectural AutoCAD Drafting / Design / Presentation 


Learning Objectives 


t to objects and layers. 
hi ' layer filters. 
Ф Modify object properties. 


Technical Terms 


absolute global 
as-built drawings layer filters 
ByBlock layers 
ByLayer linetype 
current layer lineweight 
explicit colors logical color 

: An Introduction to Layers 


In manual drafting, different elements or components of drawings can be sepa- 
rated by placing them on different sheets. This is called an overlay system, where 
each sheet is perfectly aligned with the others. 

The overlay system in AutoCAD is referred to as layers. A layer is defined as a 
| logical grouping of data. Layers contain various object property settings that allow 
every object created in a drawing to be assigned to a specific layer group. Objects 
placed on a layer will adopt the properties of the layer they have been assigned to. 
Each layer containing objects can be displayed and plotted individually, or in any 
desired combination of layers. 
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Layers are used for managing visual information in a drawing. All the layers can 
be reproduced together to reflect the entire design drawing. Individual layers might 
also be reproduced to show specific details or components of the design, based on 
who needs to see what. 

Using layers increases productivity in several ways: 

e Specific information can be grouped on separate layers. For example, the floor 
plan walls can be drawn on one layer, the electrical plan symbols on a second 
layer, and the plumbing fixtures on a third layer. 

e Several plot sheets can be displayed from the same drawing file by modifying 
layer visibility. 

e Drawings can be reproduced by individual layers or combined in any desired 
format. For example, the floor plan and electrical plan can be reproduced together 
and sent to an electrical contractor for a bid. The floor plan and plumbing plan 
can be reproduced together and sent to the plumbing contractor. 

e Each layer can be assigned a different color, linetype, or lineweight to help 
improve clarity. 

e Each layer can be plotted in a different color, or some layers may not be plotted 
at all. 

e Selected layers can be turned off or frozen to decrease the amount of infor- 
mation displayed on the screen or to speed screen regeneration. 

e Changes can be made to a layer quickly, often while the client watches. 


Layers Used in Architecture 


In architectural drafting, there can be over one hundred layers in a single drawing. 
Each of the following items or systems might be created on its own unique layer: 

e Floor plans 
Foundation plans 
Partition layouts 
Plumbing 
Electrical 
Structural 
Roof drainage 
Reflected ceiling 
HVAC systems 

These systems can be broken down further into layers for walls, windows, doors, 
dimensions, and notes. Interior designers may use layers for floor plans, interior 
partitions, and furniture. A structural engineer might use wall, beam, framing, and 
detail layers. Figure 5-1 shows an example of the use of layers. 


Current Layer 


When you draw an object, it is automatically drawn on the current layer. The 
current layer is listed in the Layer Control drop-down list in the Object Properties 
toolbar. See Figure 5-2. In drawings containing multiple layers, you can select which 
layer is the current layer. 

As you have worked through the exercises in this book, you may have noticed 
that 0 appears in the Layer Control drop-down list. The 0 layer is the AutoCAD 
default layer. Until another layer is defined and activated, all objects in the drawing 
are created on the 0 layer. 
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Figure 5-1. 

AutoCAD objects on 
different layers can be 
used in conjunction 
with each other to 
create any number of 
drawings. For example, 
the dimension layer 
may be turned off for 
the client but turned l i 
on for the contractor. Dimension 
(Alan Mascord Design layer 
Associates, Inc.) 


Door and 
window layer 


Wall 
layer 


Figure 5-2. 
The Object Properties toolbar. Layer 0 is the AutoCAD default layer. 


Pick to access the 
Layer Properties Manager 
dialog box 


ByLayer 


Make Objects Current Current Current Current Current 
Layer Current layer color linetype lineweight plot style 


Naming Layers 


When creating layers, you can use a layer name that identifies the type of object 
placed on the layer. Layer names can have up to 255 characters and can include letters, 
numbers, spaces, and other special characters. Some typical architectural, structural, 
and civil drafting layer names are as follows: 


Architectural Structural Civil 
Walls T г BM Property Line 
Windows Columns Structures 
Doors Steel Roads 
Electrical Hangers Water 
Plumbing Footings Contours 


Furniture Hold-downs Gas 


Lighting Straps Elevations 


For very simple drawings, layers can be named by linetype and color. For example, 
the layer name Object-White might have a continuous linetype drawn in white. The line- 
type and color number, such as Object-7, can also be used. Another option is to assign 
the layer a numerical value. For example, object lines can be 0, hidden lines 1, and 
centerlines 2. If you use this method, keep a written record of the numbering system for 
reference. Most of your drawings will be too complex for this application. 
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Layers can also be given more complex names. The name might include the 
drawing number, color code, and layer content. The name Dwg100-2-Dimen could 
refer to drawing DWG100, color 2, and the Dimension layer. Some companies prefer to 
group their layers with a prefix indicating the sheet on which it is plotted. For example, 
the layers 1-Wall, 1-Door, and 1-Window could refer to the wall, door, and window layers 
for the first floor plan. M-Elec, M-Furn, and M-Note could refer to the main floor electrical, 
furniture, and note layers. Other offices create layers for each floor or level of a building. 
In these types of layering systems, certain groups of layers have a code prefix associated 
with the layer name. For example, door, window, note, title, and wall layers are identi- 
fied with the prefix 1-, which identifies first floor layers, or M-, which relates to main 
floor layers. The following are some examples of layer names using this method: 


Layer Name Description 


First floor walls 

First floor doors 

Second floor windows 
Second floor dimensions 
Main floor notes 

Upper floor annotations 


Foundation walls 


The American Institute of Architects (AIA) has developed a layer-naming system 
for the architecture industry. This system is outlined in the AIA’s CAD Layer Guidelines 
publication. This document provides guidance in the naming and usage conventions 
for layers. 

In the АТА layer-naming system, each layer name includes up to four fields: 

* Discipline code 

e Major group 

e Minor group (optional) 

e Status group (optional) 

Figure 5-3 shows an example of a layer name based on the AIA guidelines. 
Appendix A of this book provides an introduction to this standard. 


Professional 


Tip In releases of AutoCAD prior to AutoCAD 2000, layer 
names could be no longer than 31 characters and could not 


contain spaces. If you save an AutoCAD 2000 drawing to 
|) the format of an earlier release, AutoCAD replaces any 
| disallowed characters with underscores (_) and shortens the 
layer names to 31 characters. 


Figure 5-3. 


The AIA layer-naming A- WALL- FULL- NEWW 


system includes disci- 

li d d maj 
DM UEM МЕИ ЕЕ av aor 
optional minor groups \ \ 
and status codes. 


Discipline Major Minor Status 
code group group (optional) 
(optional) 
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Figure 5-4. 
Use the Layer Properties Manager dialog box to create new layers, set layer status, and define 
layer properties. 


Pick to make selected Pick to create Fick to delete 
Layer layer current anewlayer selected layer 
filters t- "Layer Properties Manager 


у ИЕ 2: E. - d ч Show or hide 


List of 
layers 
Layer 
state 
buttons 
available in 
AutoCAD 
2000i only 


Layer Management 


You can create and modify layers in the Layer Properties Manager dialog box. See 
Figure 5-4. To display this dialog box, pick the Layers button in the Object Properties 
toolbar, select Layer... from the Format pull-down menu, or type la or layer at the 
Command prompt. 

Only one layer is required in an AutoCAD drawing. That layer is named 0 and 
cannot be renamed or purged from the drawing. However, as discussed earlier, it is 
normal to have more than one layer in a drawing. When drawing, the most impor- 
tant layer is the current layer because whatever you draw is placed on this layer. It is 
useful to think of the current layer as the top layer. 


Creating Layers 


Layers should be added to a drawing to meet the needs of the current drawing 
project. To add a new layer, pick the New button in the Layer Properties Manager dialog 
box. A new layer listing appears, using a default name of Layer1. See Figure 5-5. Type a 
new name and pick the OK button. 

You can also type several new layer names at the same time. To do so, type a layer 
name and then press the comma key. This adds a new layer to the list. Entering several 
layer names in this manner is much faster, because it keeps you from having to pick the 
New button each time. Press the [Enter] key when finished typing the new layer names. 
By pressing the heading button Name, the layers are sorted alphabetically. 
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Figure 5-5. 

A new layer is 
named Layert by 
default. 


Type name for 
new layer 


Sorting can be controlled by selecting any of the head- 
ings in the layer list. However, each time the Layer Properties 


1 Manager dialog box is reopened, layers are alphabetically 
sorted. 


Deleting Layers 


Deleting a layer that is not in use is a simple process. First, select the layer. Then, 
pick the Delete button. The layer is erased from the list box. 


Setting the Current Layer 


You can set the current layer using the Layer Properties Manager dialog box, 
using the Layer Control drop-down list in the Object Properties toolbar, or using the 
Make Object’s Layer Current button on the Object Properties toolbar. Use whichever 
method is most convenient. 

In the Layer Properties Manager dialog box, you set a layer as current by double- 
clicking the layer name or selecting the layer name in the layer list and then picking 
the Current button. 

You can also make a layer current using the Layer Control drop-down list located 
in the Object Properties toolbar. The Layer Control drop-down list displays the name 
of the current layer. Pick the drop-down arrow and a layer list appears, as shown in 
Figure 5-6. Pick a layer name from the list and that layer is set current. When many 
layers are defined in the drawing, the vertical scroll bar can be used to move up and 
down through the list. Selecting a layer name to set as current automatically closes 
the list and returns you to the drawing window. When a command is active, the drop- 
down button is grayed-out and the list is not available. 

The Layer Control drop-down list has the same status icons as the Layer Properties 

Object Properties ^ Manager dialog box. By picking an icon, you can change the state of the layer. 

Another quick way to set the current layer is to use the Make Object's Layer 

Current button in the Object Properties toolbar. When you pick this button, AutoCAD 
Make битем asks you to select an object on the layer you want to make current. Pick an object and 
its layer becomes the current layer. 


— 


You can view context-specific help by picking the Help 
button in the upper-right corner of the Layer Properties 


1 Manager dialog box and then picking the area of the dialog 
where you want help. 
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Figure 5-6. 

The Layer Control 
drop-down list is 
located to the left 
side of the Object 
Properties toolbar. 
All layers are listed 
with icons repre- 
senting their state 
and color. Pick ona 
layer name to make 
it the current layer. 


Exercise 5-1 


p Start a new drawing from scratch. 


Sano — 
PT i 

© аш Hvac 
@ a BE 1-Star 
@ d 2000 
Ф, V AGlaz 
Ф. fm wal 
Ф. В M-Cabs 
Ф 
Ф 


Pick a layer 
to set it as the 
Current layer 


Create the layers listed below. Enter most layer names by typing them consec- 


Ф Open the Layer Properties Manager dialog box. 
* 


utively with a comma between each layer name. Enter a couple of the names 
by picking the New button after each entry. 


A-Wall 
A-Door 
A-Glazing 
1-Electrical 
1-HVAC 
F-Footing 
F-Beam 
S-Prop 

e S-Contour 


e e e. өө ө ө ө 


Save as ex5-1. 
Close the drawing. 


ШАХ! 


Press the Name heading button to list the layer names іп alphabetical order. 
Close the Layer Properties Manager dialog box. 


Viewing the Status of Layers 


The status of each layer is displayed with icons in both the Layer Properties Manager 
dialog box and the Layer Control drop-down list in the Object Properties toolbar. See 
Figure 5-7. If you position the pointer over an icon for a moment, a tooltip appears 
and tells what the icon represents. Layer settings can be changed by picking the 


related icon. 


e Changing the layer name. The layer name list box contains all the layers in 
the drawing. To change an existing name, pick the name once to highlight it, 
pause for a moment, and then pick it again. When you pick the second time, 
the layer name is highlighted with a text box and cursor. Type in a new name. 
The 0 layer cannot be renamed. 

e Turning layers on and off. The lightbulb icon shows whether a layer is on or 
off. The yellow lightbulb means the layer is on; objects on that layer are 
displayed on-screen and can be plotted. If you pick on a yellow lightbulb, it 
turns gray, turning the layer off. If a layer is off, objects on the layer are not 
displayed on-screen and are not plotted. Objects that are on a layer that has 
been turned off can still be edited when using advanced selection techniques 


and are regenerated when a drawing regeneration occurs. 
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Figure 5-7. 
Layer settings are identified by icons in the Layer Properties Manager dialog box and the 
Layer Control drop-down list. Pick an icon to toggle or change the setting. 


ee ee Tu On/Off Fick to modify 
7 m Ше _ Continuous — Defaut Normal e 
2 E m mWhte — Continuous —— Defaut Normal ё Тодд [2 other laye pe 
2 a aĵ mWwhte — Continuous —— Default — Normal @ ; 
7 a x oa White Contmuous —— Default ^ Normal 6E Freeze/ Thaw in 
H [o] Е Ше Continuous — Default Normal E current vi Ewpo rt 
2 a x5 B White Continuous — Default — Normal в i 
3j a a һе Continuous —— Default Мота! 8 (AutoCAD 20001 only) 
2 a m mWhite — Continuous —— Default — Normal @ 
2 a xm my White Continuous —— Default Мота! & 
24 a -5magvwhe Contmuous — Default Мота! @ 


т = 
Layer 


Layer 28 УР Р ye toggle color 
name  Freeze/Thaw Layer Layer Plot/No Lock/Unlock 
column toggle color lineweight Flot toggle toggle 
Layer Properties Manager dialog box Layer Control drop-down list 
A B 


e Thawing and freezing layers. Layers are further classified as thawed or frozen. 
Similar to the off setting, layers that are frozen are not displayed and do not 
plot. However, objects on a frozen layer cannot be edited and are not regener- 
ated when the drawing regenerates. Freezing layers can greatly speed up your 
system performance. The snowflake icon is displayed when a layer is frozen. A 
thawed layer’s objects are displayed on-screen. The sun icon is displayed for 
thawed layers. Picking the sun or snowflake icon toggles the setting. 


Objects on frozen layers cannot be modified, but objects 
on layers turned off can be modified. For example, if you 


access the ERASE command and type all at the Select Objects 
| prompt, objects on layers that are turned off are also erased. 
Objects on frozen layers are not erased. 


e Unlocked and locked layers. Layers are unlocked by default, but you can pick 
on the unlocked padlock to lock it. A layer that is locked remains visible, but 
objects on that layer cannot be edited. New objects can be added to a locked 
layer, but they become locked after being drawn. Layers are commonly locked 
for the purpose of tracing or referencing existing drawings. 

Often, there are differences between a completed construction project and 
the project design drawings. Items that were changed during the construction 
phase might not be reflected in the design drawings. In addition, there may 
be slight variations in dimensions, details, and locations. After construction is 
completed, as-built drawings are created to detail the actual construction. When 
creating as-built drawings, the layers from the original design drawings can 
be locked and used as reference. 

• Layer color. The color swatch shows the default color for objects on the layer. 
When you need to change the layer color, pick the swatch to display the Select 
Color dialog box. Working with colors is discussed later in this chapter. 

* Layer linetype. The linetype setting for the layer is shown in the Linetype list. 
Picking the linetype name opens the Select Linetype dialog box, where you can 
specify a new linetype. Working with linetypes is discussed later in this chapter. 
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e Layer lineweight. The current lineweight setting for the layer is shown in the 
Lineweight list. Picking the lineweight name opens the Lineweight dialog box, 
where you can specify a new lineweight. Working with lineweights is discussed 
later in this chapter. 

e Layer plot styles. This setting determines the plot style for the layer. The plot 
style setting is disabled when you are working with color-dependent plot 
styles (the PSTYLEPOLICY system variable is set to 1). Otherwise, picking the 
plot style displays the Select Plot Style dialog box. Plot styles are discussed in 
Chapter 24, Creating Layouts and Plotting. 

e Layer plot/no plot. Select this toggle to turn off plotting for a particular layer. 
The “no plot” symbol is displayed when the layer is not available to be g5 e 
plotted. The layer is still displayed on-screen. 

e Thawing and freezing layers in active and new viewports. These settings for 
floating model space views on layouts are detailed in Chapter 24, Creating 
Layouts and Plotting. The options are visible only when a layout tab is active. 


In AutoCAD 20001, an icon for thaw/freeze within a 
viewport is included in the Layer Control drop-down list in 


| the Object Properties toolbar. This icon is not available in 
| AutoCAD 2000. Refer to Chapter 24, Creating Layouts and 
Plotting, for additional information. 


Exercise 5-2 

€ Open ex5-1. 

Ф Open the Layer Properties Manager dialog box. 

* Select the ? button and pick each item in the dialog box. Read the help tip that 
appears. 

@ Pick each icon to see it change settings or give you an AutoCAD message. 
Change each back to the original setting. 

@ Pick on the color swatch to open the Select Color dialog box. Look at the dialog 
box and then pick Cancel to exit the dialog. 

Ф Pick on a linetype name to open the Select Linetype dialog box. Pick the Cancel 
button to exit the dialog. 

@ Pick on a lineweight name to open the Lineweight dialog box. Pick the Cancel 
button to exit the dialog. 

@ Exit AutoCAD, or keep this drawing open for the next exercise. 


Working with Layers 


When you change a layer setting, the change affects all selected layers. Select 
layer names using the same techniques used in file dialog boxes. You can highlight a 
single name by picking it. Picking another name deselects the first layer and selects 
the new layer. You can use the [Shift] key to select two layers and all layers between 
them. Holding the [Ctrl] key while picking layer names selects or deselects a name 
without affecting any other selections. 

A shortcut menu is also available while vour cursor is in the layer list area of the 
Layer Properties Manager dialog box. Right-click to display the shortcut menu shown 
in Figure 5-8. The following options are available: 

e New Layer. Creates a new layer. 

e Select All. Selects all layers. 


Figure 5-8. 


Right-click in the над x 
list box of the Layer is 
Properties Manager Layer 
dialog box to access selection 
this shortcut menu. tools 

If a single layer is 


selected, a Make Layer Wt 
Current option is filter tools -Saye lay 
also available. 
Layer states available in 
AutoCAD 2000i only 


e Clear All. Deselects all layers. 

e Select all but current. Selects all layers except the current layer. 

e Invert selection. Deselects all highlighted layers and highlights all deselected 
layers. 

e Invert layer filter. Inverts the current filter setting. Filters are discussed later in 
this chapter. 

e Layer filters. Displays a submenu with the following predefined filters: 
e Show all layers 
e Show all used layers 
e Show all Xref dependent layers 


Exercise 5-3 
Open ех5-1 if it is not already open. e „| 
Open the Layer Properties Manager dialog box. Т8; 
Pick layer names to highlight each individually. 
Pick the first layer. Press and hold the [Shift] key and pick a group of consecu- 
tive layer names. 
@ Right-click in the Layer Properties Manager dialog box and select Clear All from 
the shortcut menu. 
@ Press and hold the [Ctrl] key to pick a group of nonsequential layer names. 
Ф Position the cursor in the layer list area and right-click. Try out the options in 
the shortcut menu. 
@ Exit AutoCAD, or keep this drawing open for the next exercise. 


44% 


Setting the Layer Color 


The number of layer colors available depends on your graphics card and monitor. 
Color systems usually support at least 256 colors, while many graphics cards support 
up to 16.7 million colors. Layer colors are coded by name and number. The first seven 
standard color numbers are listed below. 


Number Color 
x _ Red 
Yellow 


Green 


Cyan 
Blue 


Magenta 
White 
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Figure 5-9. 
Layer color is 


The first seven colors (1-7) 
can be identified by name 


assigned using the Select a 
Select Color dialog color from есе Саю 
box. one of these 

pallettes 


s-s- 4 


Type color 
name or | 
number 


Colors should highlight the important features on the drawing and not cause 
eyestrain. Standard colors that can cause eyestrain include yellow and cyan. 

To change a layer color, select the layer name(s) and then pick the color swatch 
for one of the highlighted layer names. This displays the Select Color dialog box, as 
shown in Figure 5-9. The Select Color dialog box allows you to specify the default 
color for each layer. 

To select a color, you can either pick the color swatch that displays the desired 
color or type the color name or number in the Color: text box. The color white 
(number 7) appears white if the graphics screen background is black, and black if the 
background is white. All other colors can be accessed by their ACI (AutoCAD Color 
Index) number. 

An easy way to investigate the ACI numbering system is to pick a color swatch 
and see what number appears in the Color: text box. After selecting a color, pick the 
OK button when ready. The color you picked is now displayed as the color swatch for 
the highlighted layer name(s) in the Layer Properties Manager dialog box. 


Exercise 5-4 

Ф Open ех5-1 if it is not already open. 

Open the Layer Properties Manager dialog box. 

Highlight one or more layer names. 

Pick the color swatch of one of the highlighted layers to open the Select Color 
dialog box. 

Select a new color for the layer. 

Pick the OK button. Notice the layer color swatch is changed to match your 
color selection. 

Save your work and exit AutoCAD, or keep this drawing open for the next 
exercise. 


$9 999 


4 


Chapter5 Layer Management 


186 


Setting the Layer Linetype and Lineweights 


AutoCAD provides standard linetypes that can be used at any time to match the 
standards for your drawing. You can also create your own custom linetypes. Chapter 27, 
AutoCAD Customization, discusses how to create your own custom linetypes. In order 
to achieve different line widths, it is necessary to assign a lineweight. Assigning 
lineweights is discussed later. 


Linetype and Lineweight Standards 


Linetypes in AutoCAD are line styles used to represent various features and 
objects. Linetypes come in many different configurations, such as solid lines and 
dashed lines. There are also specialty linetypes that represent hot water lines, fence 
lines, and railroad track lines. These lines are broken periodically with a letter that 
identifies the type of line. 

Line weight is line thickness or width. For common architectural applications, 
there are three line weights: thin, medium, and thick. Each one of these types can be 
further divided by varying the weights in each category. 

e Thin Lines. Thin lines are typically used for dimension and extension lines, 
leaders, and break lines. The weight for thin lines is usually set from 0.3 mm 
to 0.5 mm. Dimension, extension, and leader lines are occasionally set to the 
heavier side of the thin category. 

e Medium Lines. Medium lines are typically used for lettering, arrowheads, 
object lines, centerlines, dashed lines, and hidden lines. The weight for medium 
lines is usually set from 0.5 mm to 0.7 mm. Object lines are generally at the 
higher end of the medium line category. 

* Thick Lines. Thick lines are typically used for cutting-plane lines, border lines, 
site lines, and detail callouts. The weight for thick lines is usually set from 0.7 
mm to 1.0 mm widths. 

These line weights are general guidelines only. Determination of line weights 

should be decided by what looks best on the finished print and coordinated with 
company standards. Figure 5-10 provides examples of various objects and lineweights. 


Figure 5-10. 
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AutoCAD Linetypes 


AutoCAD maintains its standard linetypes in an external file named acad.lin. 
Before any of these linetypes can be used, they must be loaded. Three of AutoCAD’s 
linetypes are required and cannot be deleted from the drawing. The Continuous line- 
type represents solid lines with no breaks. ByLayer and ByBlock are logical linetypes 
and represent the linetype assigned to an AutoCAD layer or block insertion. ByLayer 
means “use the linetype, color, or lineweight of the object’s layer.” ByBlock means 
“use the linetype assigned to the block insertion.” ByLayer and ByBlock are assigned 
to objects in the drawing and cannot be assigned to layers because they already repre- 
sent the linetypes assigned to individual layers. 

The AutoCAD linetypes are shown in Figure 5-11. Standard linetypes use only 
dashes, dots, and gaps. Complex linetypes can also contain special shapes and text. 


Professional 


Tip Two linetype definition files are available, acad.lin and 
acadiso.lin. The ISO linetypes found in both files are identical, 
but the non-ISO linetype definitions are scaled up 25.4 times 
in the acadiso.lin file. The scale factor of 25.4 is used to convert 


from inches to millimeters. The ISO linetypes are for metric 

drawings; if they are used in a US Customary (English) 
© scaled drawing the linetype scale will need to be modified. 
© The LTSCALE system variable controls linetype scaling. 

Chapter 11, Drawing Setup, covers this topic in depth. 


Changing Linetype Assignments 


To change linetype assignments, select the layer name you want to change and 
pick its linetype name. This displays the Select Linetype dialog box, which is shown in 
Figure 5-12. The first time you use this dialog box, you may find only the Continuous 
linetype listed in the Loaded linetypes list box. You may need to load additional line- 
types before they can be used in the drawing. 

If you need to add linetypes that are not included in the list, pick the Load.. 
button to display the Load or Reload Linetypes dialog box, shown in Figure 5-13. The 
standard, complex, and ISO linetypes are listed in the Available Linetypes list. 


The acad.lin file is used by default in the Load or Reload 
Linetypes dialog box. You can switch to the ISO library by 


M picking the File... button. This displays the Select Linetype 
File dialog box, where you can select the acadiso.lin file. You 
can also select custom LIN files. 


Use the down arrow to look at all the linetypes. Select the linetypes you want to 
load. Use the [Ctrl] and [Shift] keys to select multiple linetypes as needed. Pick the OK 
button to return to the Select Linetype dialog box, where the linetypes you selected 
are listed. See Figure 5-14. 

In the Select Linetype dialog box, pick the desired linetype and then pick OK. The 
new linetype is listed in the Layer Properties Manager dialog box. See Figure 5-15. 
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Figure 5-11. 


The AutoCAD linetype library contains standard, complex, and ISO linetypes. 
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Figure 5-12. 
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Figure 5-13. 
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Figure 5-16. 
Use the Linetype Manager dialog box to load linetypes, delete linetypes, and set linetypes 
as current. 
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Managing Linetypes 


The Linetype Manager dialog box is a convenient place to load and access line- 
types. This dialog box can be accessed by selecting Linetype... from the Format pull- 
down menu, by selecting Other... in the Linetype Contro! drop-down list in the Object 
Properties toolbar, or by typing It or linetype at the Command prompt. See Figure 5-16. 

This dialog box is similar to the Layer Properties Manager dialog box. Picking the 
Load... button opens the Load or Reload Linetypes dialog box. Picking the Delete 
button deletes any selected linetypes that are not being used in the drawing. 


Changing Lineweight Assignments 


Like linetype, objects can also have a lineweight. Lineweight adds width to 
objects for display and plotting. Lineweights can be set for objects or assigned to 
layers. Assigning lineweights to layers allows you to have the objects on specific layers 
set to their own lineweights. This allows you to control the display of line thickness to 
match standards related to your drafting application. 

The layer lineweight settings are displayed on the screen when the lineweight is 
turned on. To toggle on-screen lineweights, pick the LWT button on the status bar or 
right-click on the LWT button and pick the On or Off option from the shortcut menu. 

To change lineweight assignments for a layer, select the layer in the Layer 
Properties Manager and pick its lineweight setting. This displays the Lineweight 
dialog box shown in Figure 5-17. Scroll through the Lineweight list to select the 
desired lineweight. 

The Lineweight dialog box displays fixed lineweights available in AutoCAD for 
you to apply to the selected layer. The Default lineweight is the lineweight initially 
assigned to a layer when it is created. 

The area near the bottom of the Lineweight dialog box displays the original and 
new lineweight settings for the layer. In Figure 5-17, this area shows that the lineweight 
setting will be changed from default to 0.13 mm. 
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Figure 5-17. 
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Tip Layers are meant to simplify the drafting process. They 
separate different details of the drawing and can reduce the 


complexity of what is displayed. If you set color and line- 

type by layer, do not override and mix object linetypes and 
| color on the same layer. Doing so can mislead you and your 
© colleagues when trying to find certain details. 


Setting the Current Lineweight 


The current lineweight is set in the Lineweight Settings dialog box shown in 
Figure 5-18. The Lineweight Settings dialog box can be accessed by picking Lineweight... 
from the Format pull-down menu, by typing Iw or lweight at the Command prompt, or 
by right-clicking on the LWT button on the status bar and then selecting Settings... in 
the shortcut menu. 

The following describes the features of the Lineweight Settings dialog box: 

• Lineweights. Set the current lineweight by selecting the desired setting from 
the list. If lineweight is set ByLayer, the object lineweight corresponds to the 
lineweight of its layer. The Default option lineweight width is controlled by the 
Default list options. Settings other than ByLayer, ByBlock, or Default are used as 
overrides. 

e Units for Listing. This area allows you to display lineweight thickness as millime- 
ters or inches. 

e Display Lineweight. This is another way to turn lineweight thickness on or off. 
Check this box to turn lineweights on in the drawing. 
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e Default. Select a lineweight default value from the drop-down list. This 
becomes the default lineweight for layers. The initial default setting is 0.25 mm 
(or 0.01”). 

e Adjust Display Scale. This scale allows you to adjust the lineweight display 
scale to improve the appearance of different lineweight widths. Adjustment of 
the lineweight display scale toward the maximum value can reduce AutoCAD 
performance. A minimum setting or a setting near the middle of the scale may 
be preferred. 

e Current Lineweight. This indicates the current lineweight setting. 


The Object Properties toolbar displays the current layer, 
color, linetype, lineweight and plot style. If the color, line- 
type, and lineweight are set to ByLayer, newly drawn objects 
will assume the layer settings for color, linetype, and 


lineweight. This is the preferred way to assign object prop- 
| erties because the layer settings can determine the proper- 
| ties of multiple objects. An object can have any of these 
properties overridden by changing the ByLayer value to the 
desired value. 


Exercise 5-5 


Open ex5-1 if it is not already open. 

Open the Select Linetype dialog box and notice the default linetype. 

Pick the Load... button and load Fenceline1, Center, Dashed, Hidden, and Phantom. 
Pick the OK button. 

Apply the Hidden, Center, and Phantom linetypes to the layers of your choice. 
Apply the lineweight of 0.80 mm to the M-Wall layer. 

Open the Lineweight Settings dialog box and experiment with lineweight 
settings. Draw a few lines after each setting to see the results. 

Save your work and exit AutoCAD, or keep this drawing open for the next 
exercise. 
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Using Layer Details 


The Layer Properties Manager dialog box contains a Show details button. When 
selected, a new area is displayed at the bottom of the existing dialog box as shown in 
Figure 5-19. In addition, the Show details button changes to a Hide details button. 

The features of the Details area are disabled unless one or more of the layers in 
the layer list are highlighted. The Details area provides an alternate way of entering 
the same information that can be entered in the upper area. 


Layer Filters 


In some applications, large numbers of layer names may be used to assist in 
drawing information management. Having all layer names showing at the same time 
in the layer list can make it difficult to work with your drawing layers. Layer filters 
are used to screen, or filter, out any layers that you do not want displayed in the Layer 
Properties Manager dialog box. The Named layer filters area of the Layer Properties 
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Figure 5-19. 
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Manager provides options for filtering out unwanted layer names. See Figure 5-20. 
The default options are explained below: 


Show all layers. This is the default option, and shows all defined layer names. 
Show all used layers. The current layer and any layers that contain drawing 
objects are displayed. 

Show all Xref dependent layers. Xrefs are discussed in Chapter 17, Using 
External References. This displays all layers brought in with externally refer- 
enced drawings. 


Invert filter. In addition to the default layer filter options, you can also invert, 


or reverse, the layer filter setting. For example, there is a choice to show all used 
layers, but what if you want to show all unused layers? In this case, you would 
check the Invert filter check box to invert, or reverse, your choice. 

Apply to Object Properties toolbar. Check this toggle if you want only the 
layers that match the current filter displayed in the Layer Control drop-down 
list in the Object Properties toolbar. 


Figure 5-20. 
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Figure 5-21. 
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Perhaps the most powerful aspect of the Named layer filters area is the feature that 
allows you to create and save custom filters. To create or edit a custom layer filter, 
select the ellipse (...) button to the right of the drop-down arrow. Picking this button 
displays the Named Layer Filters dialog box shown in Figure 5-21. 

For example, you could define a filter that displays only layers with names 
beginning with the number 1. To create a layer filter with these properties, press the 
ellipse (...) button to display the Named Layer Filters dialog box and type the values 
displayed in Figure 5-21. Pick the Add button when finished, and then pick the Close 
button to exit the Named Layer Filters dialog box. You can select the layer filter named 
ist floor layers from the Layer Properties Manager dialog box whenever you want to 
hide layers that do not meet these requirements. 

Following is an explanation of the various features of the Named Layer Filters 
dialog box: 

e Filter name. Filter names are saved in this list. To create a new filter, type a name 
in the text box and pick the Add button. To delete an existing filter, select the 
name in the list and pick the Delete button. Use the Reset button to clear all 
user-defined filter settings. 

e Layer Name. Use this filter to display layers by name. For example, a single 
layer name can be entered in this text box if that is the only layer to be listed. 
Wildcard characters can be used to filter a specific group of layers. For 
example, the layer name M* would filter all layers beginning with M, such as 
M-Wall01, M-Wall02, and M-Wall03. Multiple layers can be filtered by placing a 
comma to separate the layer values. For example, an entry of Door,Window,M* 
would display the Door and Window layers, plus all layers beginning with M. 

e On/Off. Use this filter to display names of layers that are either on or off. The 
default for this setting is to display both cases. 

e Freeze/Thaw. Use this filter to display names of layers that are either frozen or 
thawed. 

e Active viewport. Use this filter to display names of layers frozen or thawed in 
the current viewport. (Viewport concepts are discussed in Chapter 24, Creating 
Layouts and Plotting) 

e New viewports. Use this filter to display names of layers frozen or thawed in 
new viewports. 
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e  Locked/Unlocked. Use this filter to display names of layers that are either locked 
or unlocked. 

e Plot. Use this filter to display names of layers set to plot or to not plot. 

e Color. Use this filter to display layer names by color designation. Use color 
numbers or names. For example, you can use red or 1. 

e Lineweight. Use this filter to display layer names by lineweight designation. 

e Linetype. Use this filter to display layer names by linetype. 

e Plot style. Use this filter to display layer names by plot style. 


Exercise 5-6 


Ф Open ех5-1 if it is not already open. 

@ Create a named layer filter called Architectural layers. Enter A* in the Layer name 
text box, and leave the other settings at the default values. 

Ф Select the Apply to Object Properties toolbar check box and see the results in the 
Object Properties toolbar layer list. Deselect the Apply to Object Properties toolbar 
check box and look at the results in the Object Properties toolbar layer list. 

@ Save the exercise as ex5-6. 


AutoCAD 2000 Feature 


The following section, Layer States, is applicable to AutoCAD 20001 only. 
The layer states feature is not available in AutoCAD 2000. 
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Layer States 


Layer settings, such as on/off, frozen/thawed, and locked /unlocked, determine 
whether or not a layer is displayed, plotted, and editable. The status of layer settings 
for all layers in the drawing can be saved as a named layer state. Once a layer state is 
saved, the settings can be reset by selecting the layer state. 

For example, a basic architectural drawing uses the layers shown in Figure 5-22. 
From this drawing file, three different drawings are plotted: a floor plan, a plumbing 
plan, and an electrical plan. The following chart shows the layer settings for each of 
the three drawings: 


Layer Name Floor Plan Plumbing Plan Electrical Plan 


Plumbing 


Electrical | 

Floor Plan Notes | Frozen Frozen 
Plumbing On Frozen 
Title Block Locked Locked 
Walls Locked Locked 


Windows and Doors Frozen Frozen 


Each of the three groups of settings can be saved as an individual layer state. 
Once the layer state is created, the settings can be restored by simply restoring the 
layer state. This is easier than changing the settings for each layer individually. 

To save a layer state, first set the layer settings you wish to save. Then, pick the 
Save state... button to access the Save Layer States dialog box. See Figure 5-23. Enter 
aname for the layer state and pick the settings and properties to be saved. Only saved 
settings and properties are reset when the layer state is restored. For this example, the 
three layer states (with settings) shown in Figure 5-24 are created. 
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Once a layer state is saved, it can be restored at any time. By restoring a layer 
state, the layer settings are automatically changed to match the settings saved in the 
layer state. To restore a layer state, pick the Restore state... button in the Layer Properties 
Manager dialog box. This accesses the Layer States Manager dialog box, Figure 5-25. 
Select a layer state from the Layer states list and pick one of the following buttons: 

e Restore. Restores the settings saved in the selected layer state. 

e Edit. Accesses the Edit Layer State dialog box, where you can select which settings 
and properties are saved in the layer state. You cannot change the value of layer 
settings in this dialog box. 

e Rename. Allows you to rename the layer state. 

Delete. Deletes the selected layer state. 

e Export. Layer states can be saved as LAS files and imported into other draw- 
ings. This allows you to share layer states between drawings containing iden- 
tical layers. Pick this button to access a standard file selection dialog box, where 
you can specify a name and location for the LAS file. 
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e Import. Accesses a standard file selection dialog box where you can select an 
LAS file containing an existing layer state. Imported layer states are listed in 
the Layer states list in the Layer State Manager. Select the imported layer state 
and pick the Restore button to have the settings restored. 


Changing Object Properties 


You should always draw objects on an appropriate layer, but layer settings are 
not permanent. You can change an object’s layer if needed. You can also change other 
properties of the object, such as color, linetype, and lineweight. These properties can 
be modified using the Object Properties toolbar or by using the Properties window. 

To modify properties using the Object Properties toolbar, select the object and 
then use the drop-down lists to change the property. After you have changed the 
properties, press [Esc] to deselect the object. 

Before modifying an object’s properties in the Properties window, you must first 
display the window. To display the Properties window, pick the Properties button in 
the Standard toolbar, select Properties from the Tools or Modify pull-down menu, type 
props, ch, mo, or properties at the Command prompt, or use the (Ctrl]+[1] key combina- 
tion. If an object has been selected, you can also right-click and pick Properties from 
the shortcut menu. When you do this, AutoCAD displays the Properties window 
shown in Figure 5-26A. 


AutoCAD 2000! Feature 


When you double-click on most objects in AutoCAD 2000i, the Properties 
window is automatically opened. 


The properties of the selected object are listed in the Properties window. The 
specific properties listed vary, depending on the type of object selected. Properties such 
as layer, linetype, and color are listed in the General category when the Categorized tab 
is selected. 

To modify a particular object property, first find the property in the Properties 
window and then select its value. Depending on the type of value, a specific editing 
method is activated. Use this tool to change the value. For example, if you want to 
change an object's layer, pick the Layer property to highlight it as in Figure 5-26B. A 
drop-down arrow is displayed to the right of the layer name. Pick the arrow to access 
the drop-down list. Pick the layer name that you want to use for the selected object's 
layer. You can use this same process to change the color, linetype, or lineweight of a 
selected object or objects. 

You can work in AutoCAD with the Properties window open and available for 
use. You can move the Properties window by picking and holding on the title bar while 
you move the mouse. If you want to close the Properties window, select the X at the 
upper-right corner of the window. 


Modifying object properties using the Properties window 


| 15 covered in greater depth in Chapter 6, Basic Editing 
Commands. 
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Figure 5-26. 
The Properties window is used to modify the properties of the selected object. 
A—Properties are arranged in categories. B—Changing the layer of the object. 
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Exercise 5-7 

Ф Open ex5-1 if it is not already open. 

@ Use the Layer Control drop-down list in the Object Properties toolbar to exper- 
iment with making different layers current. Draw an object each time you change 
to a new current layer. Draw objects based on what you have already learned, 
such as line segments, circles, and polylines. 

Ф Select an object and change its layer using the Layer Control drop-down list. Do 
this again, but this time select more than one object and change the layer in the 
Properties window. 

@ Use the Properties window to make other changes to objects, such as color and 
linetype. 

@ Save your work and exit AutoCAD, or keep this drawing open for the next 
exercise. 


Overriding Layer Settings 


Colors, linetypes, and lineweights reference layer settings by default. This 
means that when you create a layer, you also establish a color, linetype, and lineweight 
to go with the layer. This is what it means when the color, linetype, and lineweight are 
specified as ByLayer. This is the most common method for managing these settings. 

Sometimes, however, you may need objects with color, linetype, or lineweight 
properties that are different from the layer settings. In such a situation, the color, line- 
type, and lineweight can be set to an absolute value, and current layer settings are 
ignored. The term absolute, as used here and in future content, refers to an object being 
assigned specific properties that are not reliant on a layer or block for their definition. 
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Exercise 5-8 

Ф Start a new drawing from scratch. 

Ф Setup the following four layers using the Layer Properties Manager dialog box. 
Use the following settings: 


Layer name 


Object Continuous 
Hidden Hidden 
Center Center 


Phantom Phantom 


@ Draw the objects shown below using approximate dimensions. Place objects on 
the layer that has their linetype. 


Ф Save the drawing as ех5-8. 


Setting Color 


The current object color can be easily set by selecting the Color Control drop- 
down list from the Object Properties toolbar. See Figure 5-27. The default setting is 
ByLayer. This is the recommended setting for most applications. To change this setting, 
pick another color from the list. If the color you want is not in the list, pick Other... to 
display the Select Color dialog box. You can also access the Select Color dialog box by 


Figure 5-27. 
The current object color is easily set using the Color Control drop-down list in the Object 
Properties toolbar. This control box is also used to change the color of any selected objects. 
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typing col or color at the Command prompt or picking Color... from the Format pull- 
down menu. Once a color other than ByLayer is specified, all new objects are drawn 
in the specified color, regardless of the current layer settings. 


Setting Linetype 


Similar to the current object color, you can set the current object linetype to be 
separate from the layer settings. To set the current object linetype, pick the Linetype 
Control drop-down list from the Object Properties toolbar and select the desired line- 
type. See Figure 5-28. If the linetype that you want has not been loaded into the 
current drawing yet, it will not appear in the listing. 


Setting the Linetype Scale 


The linetype scale sets the length of dashes and spaces in linetypes. The default 
object linetype scale factor is 1.0. As with layers, the linetype scale can be changed at 
the object level. One reason for changing the default linetype scale is to make your 
drawing more closely match standard drafting practices. 

Earlier, you were introduced to the Properties window. When a line object is 
selected to modify, a Linetype scale property is listed. You can change the linetype 
scale of the object by entering a new value in this field. A value less than 1.0 makes 
the dashes and spaces smaller than that of the default linetype scale setting, while a 
value greater than 1.0 makes the dashes and spaces larger. Using this, you can exper- 
iment with different linetype scales until you achieve the desired results. Be careful 
when changing linetype scales to avoid making your drawing look odd, with a 
variety of line formats. Figure 5-29 shows different linetype scale factors. 


Changing the Global Linetype Scale 


The LTSCALE system variable can be used to make a global change to the line- 
type scale. The term global refers to a setting that affects the entire drawing. The 
default global linetype scale factor is 1.0. Any line with dashes initially assumes this 
factor. 


Figure 5-28. 
The current object linetype is easily set by opening the Linetype Control drop-down list in 
the Object Properties toolbar. Only linetypes loaded into the current drawing are listed here. 
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Figure 5-30. 
The current object lineweight is easily set using the Lineweight Control drop-down list in the 
Object Properties toolbar. 
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To change the linetype scale for all the linetypes in the drawing, type Itscale at 
the Command prompt. The current value is listed. Enter the new value and press 
[Enter]. A Regenerating model message appears in the Command prompt as the global 
linetype scale is changed for all lines on the drawing. 

The global linetype scale (LTSCALE) does not override the linetype scale prop- 
erty for a line object—it provides additional scaling. An object’s linetype is the product 
of the linetype object property and the global linetype scale. 

When the Properties window is displayed and no object is selected (No selec- 
tion), the linetype scale setting sets the current linetype scale, not the global linetype 
scale. That is, this sets the object-level linetype scale for the next line drawn. 


Setting Lineweight 


Similar to the current object linetype, you can set the current object lineweight to ; 
differ from the layer settings. To set the current object lineweight, pick the Lineweight 
Control drop-down list from the Object Properties toolbar and select the desired linetype. 
See Figure 5-30. Any new objects that are created now assume the current lineweight 
regardless of the current layer settings. 


Colors, linetypes, and lineweights are often set as ByLayer. 
A ByLayer color is known as a logical color, while colors such 
as red are known as explicit colors. If an object uses ByLayer as 
its color, the object assumes the color of its layer. Explicit prop- 
erties override logical properties. Therefore, if an object's color 


| is set explicitly to red, then it appears red regardless of the 

© object's layer. Change its color to ByLayer and it uses the layer 
© color. It is a common AutoCAD mistake for users to set the color, 
linetype, or lineweight to some value other than ByLayer and then 
wonder why new objects do not use the settings of the current layer! 


Exercise 5-9 


@ Open drawing ex5-8. 
@ Change the LTSCALE system variable to 0.5, to 1.5, and then back to 1. Observe 
the effect to the lines each time it is changed. 
@ Using the Properties window, change the linetype scale of only the hidden line 
to 0.5, to 1.5, and then back to 1. 
Ф Using the Properties window, change the linetype scale of only the centerline 
to 0.5 to 1.5, and then back to 1. 
Experiment with other linetype scales if you wish and then change back to 1. | 
Save the drawing as ex5-9. 


++ 
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Сһартешйёөї 
. Define layers. : 
. List five ways that layers сап be used to increase productivity. „= 


What is the name of the AutoCAD default layer? 
Layer names can have up to how many characters? 


. Identify the AIA publication that provides layer conventions. 

. Identify two ways to open the Layer Properties Manager dialog box. 

. Define current layer. 

. Describe the process for adding a layer named Wall to a drawing. 

. How do you delete a layer? 

. Identify two ways to set a layer as current. 

. What is the difference between turning a layer off and freezing the layer? 

. How do you change a layer's color? 

. Define linetype. 

. What does ByLayer mean? 

. How do you load linetypes? 

. How do you change a layer's linetype? 

. Define lineweight. 

. How can you control the display of lineweights on-screen? 

. What is the purpose of layer filter? 

. Identify a case when it might be a good idea to filter out some layer names. 

. How do you modify the properties of an object using the Object Properties toolbar? 
. Identify five ways to access the Properties window. 

. How do you change an object's layer if the object has been selected and the 


Properties window is open? 


. How can you change the linetype scale of an individual line in the drawing? 
. Name the system variable used to change the linetype scale of all lines in a drawing. 


. Given the following floor plan, identify the linetypes marked by lettest A ^ 


through G. 
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2. Create the following layers: Book, Chair, Computer, Desk, and Lamp. Assign any colors 
desired to each layer. Draw the following diagram, placing the objects on the appro- 
priate layers. Scale is not important. Do not draw notes. Save the drawing as p5-2. 


Lamp 


Computer and 
equipment 


Architectural 
AutoCAD book 


Desk 


3. Create the following layers: Bolts, Foundation, Framing, Hidden, Nailing, Plywood, and 
Straps. Assign any colors desired to each layer. Assign the Hidden linetype to the 
Hidden layer, the Hidden2 linetype to the Bolts layer, and the Dot2 linetype to the 
Nailing layer. Draw the following diagram placing the objects on the appropriate 
layers. Scale is not important. Do not draw notes. Save the drawing as p5-3. 


Framing 
layer 


4. Open the drawings of your choice, or as assigned by your instructor, from 
Chapters 3 and 4, and assign the objects to layers of your choice. Establish layer 
names and colors as discussed in this chapter. 

5. Establish a template that has layers set up to match the preferred standards of 
your company or school. If there are no specific standards available, use one of 
the layer name formats described in this chapter or the АГА layer guidelines 
provided in Appendix A of this book. Save the template as architectural layers for 
use when starting future drawings. 
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Learning Objectives 


mage f ol ects. 

| ODE commands to break up objects. 
move a portion of a line, circle, or arc using the BREAK command. 
- Use the TRIM and EXTEND commands to edit an object. 

Ф Modify the length of an object using the LENGTHEN command. 

@ Use the PEDIT command to modify polylines. 


Important Terms 


base point implied intersection 
boundary edge mirror line 

curve fitting point of tangency 
cutting edge polygon 

cycling qualifying object 
displacement stacked objects 
filter vertex 


This chapter explains commands and methods for changing a drawing. With manual 
drafting techniques, editing and modifying a drawing can take hours or even days. 
AutoCAD makes the same editing tasks simpler and quicker. In Chapter 3 you learned 
how to draw and erase lines. The ERASE command is one of the most commonly used 
editing commands. 
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This chapter will show you the methods used to select objects in order to modify 
them. You will also learn how to move, copy, rotate, scale, and create a mirror image 
of an existing object, plus a few other commands used to modify geometry. These 
features are found in the Modify toolbar and the Modify pull-down menu. 


This chapter describes most AutoCAD editing 
commands. However, some editing commands are discussed 
in other chapters. The FILLET and CHAMFER commands are 


© covered in Chapter 16, Drawing Floor Plans. The ARRAY 
command is discussed in Chapter 18, Drawing Foundation 
Plans. 


Moving an Object 


In many situations, you may find that the location of a view or feature is not where 
you want it. This problem is easy to fix using the MOVE command. You can access the 
MOVE command by picking the Move button in the Modify toolbar, picking Move from 
the Modify pull-down menu, or typing m or move at the Command prompt. 

After the MOVE command is accessed, AutoCAD asks you to select the objects to 
be moved. Pick the objects you would liked moved. Once the items are selected, press 
the [Enter] key to end the selection process. The next prompt requests the base point. 
The base point provides a reference point. Most drafters select a point on an object, 
the corner of a view, or the center of a circle using object snap modes. The next prompt 
asks for the second point of displacement. This is the new position for the objects. All 
selected objects are moved the distance from the base point to the displacement point. 
The displacement is the direction and distance that you move the object. 

The following MOVE operation relates to the object shown in Figure 6-1. As the 
base point is picked, the object is automatically dragged into position. This is the 
command sequence: 


Command: m or move. 

Select objects: (select the object or objects to be moved) 

Select objects: J 

Specify base point or displacement: (enter coordinates or pick a point on screen) 

Specify second point of displacement or «use first point as displacement»: (establish 
the new position by typing coordinates or picking a second point on screen) 


Command: 
Figure 6-1. 1. Selected object 
Using the MOVE highlighted 
command. When you VAs 
select the object to be 


& Е! 
moved, it becomes | 
highlighted. You pick | 
the base point and 2" Speci a i | 
move the object to A L 
the second point. N 


4. Second point of 
displacement 


3. Drag object into the new 

position and select the point, 

or enter coordinates to 
move the object 
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Using the First Foint as Displacement 


In the previous MOVE command, you selected a base point and then selected a 
second point of displacement. The object moved the distance and direction that you 
specified. You can also move the object relative to the first point. The coordinates you 
use to select the base point are automatically used as the coordinates for the direction 
and distance when moving the object. The following command sequence moves an 
object 2” along the X axis and 4” along the Y axis: 


Command: m or move 

Select objects: (select the objects to move) 

Select objects: J 

Specify base point or displacement: 2,4. 

Specify second point of displacement or «use first point as displacement»: J 
Command: 


Professional 


Always use object snap modes to your best advantage 
with editing commands. For example, suppose you want to 
move an object from the corner of an object to the center 
point of a circle. Use the Endpoint object snap to select the 
corner as the base point and a Center object snap to select 
| the center of the circle as the second point of displacement. 


Copying Objects Te 


The COPY command is used to make a copy of an existing object or objects. To 
access the COPY command, pick the Copy button in the Modify toolbar, select Copy = Сору 


from the Modify pull-down menu, or type co, cp, or copy at the Command prompt. icd 
The command prompts are the same as those for the MOVE command. However, XI 
when a second point of displacement is picked, the original object remains and a copy ie) 


is drawn. The following command sequence is illustrated in Figure 6-2: 


Command: co, cp, or copy- 

Select objects: (select the objects to be copied) 

Select objects: 

Specify base point or displacement, or [Multiple]: (select base point or enter 
displacement) 

Specify second point of displacement or <use first point as displacement>: (pick 
second point or press [Enter] if displacement was specified) 

Command: 


The COPY command is similar to the MOVE command. However, instead of moving 
the selected objects, you are copying them to a new location. You can specify either a 
base and second point or a displacement. 


Chapter 6 Basic Editing Commands 


208 


Figure 6-2. [EE 
Using the COPY | 1. Selected object 


| 
command. | “ highlighted 
| 
2. Opecify i с 
abase | | 
point | | 
| | 


Copied object 


3. Drag object into the new 
position and select the point, 
or enter coordinates to 4, Second point 
copy the object of displacement 


Making Multiple Copies 


To make several copies of the same object, select the Multiple option of the COPY 
command by typing m at the Specify base point or displacement, or [Multiple]: prompt. 
The prompt for a second point repeats. When you have made all the copies needed, 
press [Enter]. The results are shown in Figure 6-3. 


Figure 6-3. i j 
Using the Multiple СЕР 
option іп ће COPY 1. Selected object 
command. highlighted 
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Copied object 3 
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Exercise 6-1 


Start a new drawing from scratch. 

Set architectural units. 

Set the Endpoint and Intersection running object snap modes. 

Draw a square and an equilateral triangle (equal sides and angles) using the 

POLYGON command. 

Move the square to a new location that is 3” to the right and 2” up (use relative 

coordinates @3,2). 

Move the triangle by specifying a displacement of 2,4 at the Specify base point 

or displacement prompt. 

Copy the triangle from one of its corners to a corner of the new square position. 

Move all features to a new position in the upper-left corner of the screen. 

Copy the original triangle by specifying the coordinates 2,4 at the Specify base 

point or displacement prompt. 

@ Make four copies of the square anywhere on the screen. The new copies should 
not touch other objects. 

@ Save the drawing as ex6-1. 
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+++ 


Selection Methods 


So far, we have looked at three different modifying commands: ERASE, MOVE, 
and COPY. As you worked with these commands, did you notice a pattern? Each 
command required that you select objects to be modified first, and then executed the 
command. All modifying commands require you to select the objects that you want 
to modify. In Chapter 3, you were introduced to the ERASE command. In order to 
select items to be erased, you needed to “pick” them. Oftentimes, picking objects can 
get a bit tedious, especially if there are a number of items that need to be moved, 
copied, or erased. 

There are a number of options available for selecting objects. You have already 
looked at the first option. This is the ability to move the pick box directly over the 
object and pick it. The next section describes the other options available. 


Making a Single Selection Automatically 


Normally, AutoCAD lets you pick as many items as you want for a selection set, 
and selected items are highlighted to let you know what has been picked. You also 
have the option of selecting a single item and having it automatically edited without 
first being highlighted. To do this, enter si (for Single) at the Select objects: prompt. To 
select several items with this method, use the Window or Crossing selection options 
(discussed later in this chapter). The command sequence is as follows: 


Command: e or erase 

Select objects: si- 

Select objects: (pick an individual item, or use the Window or Crossing option to 

pick several items) 

Command: 
Notice that the Select objects: prompt did not return after the items were picked. The 
entire group is automatically edited (erased in this example) when you press [Enter] 
or pick the second corner of a window or crossing box. 
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Professional 


Tip The Single selection option is not commonly used 
because picking an object and pressing [Enter] requires 
fewer keystrokes than typing si and pressing [Enter]. The 


Single selection option is most commonly used when devel- 

_ oping menu macros that require selection of a single object. 

- This advanced topic is discussed in Chapter 27, AutoCAD 
Customization. 


Using the Last Selection Option 


The Last selection option saves time if you need to erase, move, or copy the last 
object drawn. For example, suppose you draw a line and then want to move it. The 
Last selection option automatically selects the object. The Last selection option can be 
selected by typing | at the Select objects: prompt: 


Command: m or move- 

Select objects: 1.1 

1 found 

Select objects: 

Specify base point or displacement: (select a base point) 

Specify second point of displacement or «use first point as displacement»: (select 
a displacement point) 

Command: 


Keep in mind that using the Last selection option only highlights the last visible 
object drawn. You must press [Enter] for the object to be moved. If you need to move more 
than just the last object, you can use the MOVE command and Last selection option repeat- 
edly to move items by selecting them in reverse of the order they were drawn. However, 
this is not as quick as using the MOVE command and selecting the objects. 


Exercise 6-2 


Start a new drawing from scratch. 

Set architectural units. 

Set the Endpoint and Intersection running object snaps. 

Use the LINE command to draw the objects in A below. Do not dimension. 
Use the MOVE and COPY commands to create the object in B below. 

Use the Single selection option to copy one of the lines to a new location. 

Use the ERASE command with the Last selection option to erase the last object 
created. 

Save the drawing as ex6-2. 
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Using the Window Selection Option 


The Window selection option can be used at any Select objects: prompt. This option 
allows you to draw a box or “window” around an object or group of objects to select for 
editing. All objects entirely within the window are selected. If a portion of an object pro- 
jects outside the window, the object is not selected. The command sequence looks like this: 


Command: m or томе. 
Select objects: (select a point below and to the left of the object(s) to be moved) 


When the Select objects: prompt is shown, select a point clearly below and to the left 
of the object to be erased. After you select the first point, the screen crosshairs change 
to a box-shaped cursor. It expands in size as you move the pointing device to the right. 
The box is a solid line. The following prompt appears: 


Specify opposite corner: (pick the other corner to the right of the object(s) to be moved) 

Select objects: J 

Specify base point or displacement: (pick a base point) 

Specify second point of displacement or «use first point as displacement»: (pick a 
displacement point) 

Command: 


When the Specify opposite corner: prompt is shown, move the pointing device to 
the right so the box totally encloses the object(s) to be erased. Then pick to locate the 
second corner. All objects within the window become highlighted. When finished, press 
[Enter] to complete the MOVE command. Figure 6-4 shows an example of using the 
Window selection option with the ERASE command. 

You can also manually specify the Window selection option from the command 
line. You need to do this if the PICKAUTO system variable (discussed later in this chapter) 
is set to 0. The command sequence is as follows: 


Command: e or erase 

Select objects: wt 

Specify first corner: (select a point outside of the object) 

Specify opposite corner: (move the cursor to the left or right, pick the other corner) 
Select objects: 

Command: 


When you enter the Window selection option manually, you do not need to pick 
the first point to the left of the objects being selected. The "box" remains the window 
box whether you move the cursor to the left or right. 


Figure 6-4. 
Using the Window selection option with the ERASE command. 
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Using the Crossing Selection Option 


The Crossing selection option is similar to the Window selection option. However, 
objects within the box and those crossing the box are selected. The crossing box outline 
is dotted to distinguish it from the solid outline of the window box. The command 
sequence for the Crossing selection option is as follows: 


Command: co, cp, or copy- 
Select objects: (pick a point to the right of the object(s) to be copied) 


When the Select objects: prompt is shown, select a point to the right of the object 
to be erased. After you select the first point, move the cursor to the left. The crosshairs 
change to a box-shaped cursor that is dashed. It expands in size as you move the 
pointing device to the left. The next prompt appears: 


Specify opposite corner: (move the cursor to the left so that the box encloses or crosses 
the objects to be copied and pick) 

Select objects: .! 

Specify base point or displacement, or [Multiple]: (select base point or enter 
displacement) 

Specify second point of displacement or «use first point as displacement»: (pick second 
point or press [Enter] if displacement was specified) 

Command: 


Remember, the crossing box does not need to enclose the entire object to erase it 
as does the window box. The crossing box need only "cross" part of the object. 
Figure 6-5 shows how to use the Crossing selection option. 

You can also manually specify the Crossing selection option from the command 
line. You need to do this if the PICKAUTO variable (discussed later in this chapter) is 
set to 0. The command sequence is as follows: 


Command: m or move. 

Select objects: c- 

Specify first corner: (pick a point outside of the object) 

Specify opposite corner: (move cursor to the right or left and pick the other corner) 

Select objects: 1 

Specify base point or displacement: (pick a base point) 

Specify second point of displacement or «use first point as displacement»: (pick a 
displacement point) 

Command: 


Figure 6-5. 
Using the Crossing selection option to erase objects. 
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When you manually enter the Crossing selection option, you do not need to pick 
the first point to the right of the object(s) being erased. The “box” remains the crossing 
box whether you move the cursor to the left or right. 


Using the PICKAUTO System Variable 


The PICKAUTO system variable controls automatic windowing when the Select 
objects: prompt appears. The PICKAUTO settings are on (1) and off (0). Change the 
PICKAUTO value by typing pickauto at the Command prompt and then entering the 
new value. By default, PICKAUTO is set to 1. At this setting, you automatically use a 
window box if the cursor is pulled to the right of the first corner picked, or a crossing 
box if the cursor is pulled to the left of the first corner picked. 

You can still use the automatic Window or Crossing selection options when 
PICKAUTO is off (0). To do this, enter au (for auto) at the Select objects: prompt, and 
then proceed as previously discussed. 


Using the Box Selection Option 


Another way to begin the Window or Crossing selection option is to type box at 
the Select objects: prompt. You are then prompted to pick the first corner, which is the 
left corner of a window box or the right corner of a crossing box. Using the Box option 
accomplishes the same function as the automatic window or crossing. The command 
sequence is as follows: 


Command: e or erase 

Select objects: box- 

Specify first corner: (pick the left corner of a window box or the right corner of a 
crossing box) 

Specify opposite corner: (pick the opposite corner) 

Select objects: J 

Command: 


Exercise 6-5 

Start a new drawing from scratch. 

Set architectural units. 

Set the Endpoint and Intersection running object snaps. 

Set the PICKAUTO system variable to 0 (off). 

Draw a 2" x 2" square using the LINE command with relative coordinates and 
the Close option. 

Type erase at the Command prompt and use the Window selection option. 
Place the window around the entire square to erase it. 

Draw a 4" x 3" rectangle using the LINE command, Ortho mode, and direct 
distance entry. 

Using the Crossing selection option, move three of the four lines 4" up. 

Set the PICKAUTO system variable to 1 (on). 

Using an automatic window selection, copy the single remaining line 4" up. 
Draw a 3" x 2" rectangle using the LINE command and Snap mode. 

Erase three sides of the 3" x 2" rectangle using the automatic crossing selection 
option. 

Save the drawing as ex6-3. 
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Using the Window Polygon Selection Option 


The Window selection option requires that you place a rectangle completely around 
the objects to be modified. Sometimes, it is awkward to place a rectangle around the items 
to modify. When this situation occurs, you can place a polygon of your own design 
around the objects with the Window Polygon selection option. A polygon is a closed 
figure with three or more sides. 

To use the Window Polygon selection option, type wp at the Select objects: prompt. 
Then draw a polygon that encloses the objects. As you pick corners, the polygon drags 
into place. The command sequence for erasing the squares shown in Figure 6-6 is as 
follows: 


Command: e or erase 

Select objects: wp- 

First polygon point: (pick Point 1) 

Specify endpoint of line or [Undo]: (pick Point 2) 
Specify endpoint of line or [Undo]: (pick Point 3) 
Specify endpoint of line or [Undo]: (pick Point 4) 
Specify endpoint of line or [Undo]: (pick Point 5) 
Specify endpoint of line or [Undo]: (pick Point 6) 
Specify endpoint of line or [Undo]: (pick Point 7) 
Specify endpoint of line or [Undo]: (pick Point 8) 
Specify endpoint of line or [Undo]: 1 

Select objects: .4 


If you do not like the last polygon point you picked, use the Undo option by 
typing u at the Specify endpoint of line or [Undo]: prompt. 


Using the Crossing Folygon Selection Option 


The Crossing selection option lets you place a rectangle around or through the 
objects to be modified. Sometimes it is difficult to place a rectangle around or through 
the items to be modified without coming into contact with other objects. When you 
want to use the features of the Crossing selection option, but prefer to use a polygon 
instead of a rectangle, type cp at the Select objects: prompt. Then, proceed to draw a 
polygon that encloses or crosses the objects to modify. As you pick the points, the 
polygon drags into place. The crossing polygon is a dashed rubberband cursor. 


Figure 6-6. 

Using the Window Polygon selection option to erase objects. 
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Figure 6-7. 
Using the Crossing Polygon selection option. All objects within or crossed by the polygon 
are selected. 
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Suppose you want to copy a series of boxes inside an area full of boxes as in 
Figure 6-7 except for the corner boxes. The command sequence to copy these boxes is 
as follows: 


Command: со, ср, or copy ~ 

Select objects: cp- 

First polygon point: (pick Point 1) 

Specify endpoint of line or [Undo]: (pick Point 2) 
Specify endpoint of line or [Undo]: (pick Point 3) 
Specify endpoint of line or [Undo]: (pick Point 4) 
Specify endpoint of line or [Undo]: (pick Point 5) 
Specify endpoint of line or [Undo]: (pick Point 6) 
Specify endpoint of line or [Undo]: (pick Point 7) 
Specify endpoint of line or [Undo]: (pick Point 8) 
Specify endpoint of line or [Undo]: J 

Select objects: .J 


To change the last point you picked, enter u at the Undo/«Endpoint of line»: prompt. 


Professional 


Tip When using the Window Polygon or Crossing Polygon 
selection option, AutoCAD does not allow you to select a 


| point that causes the lines of the selection polygon to inter- 

© sect each other. Pick locations that do not result in an inter- 

' section. Use the Unde option if you need to go back and 
relocate a preceding pick point. 


Using the Fence Selection Option 


The Fence selection option provides another way of selecting objects. When using 
the Fence selection option, you simply need to place a fence through the objects you 
want to select. Anything that the fence passes through is included in the selection set. 
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Figure 6-8. 
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The fence can be straight or staggered, as shown in Figure 6-8. To activate this selec- | 
tion option, type f at the Select objects: prompt: 


Command: e or erase 

Select objects: fi 

First fence point: (pick Point 1) 

Specify endpoint of line or [Undo]: (pick Point 2) 

Specify endpoint of line or [Undo]: (pick Point 3) 

Specify endpoint of line or [Undo]: (pick Point 4) 

Specify endpoint of line or [Undo]: (pick Point 5) 

Specify endpoint of line or [Undo]: (pick Point 6) 

Specify endpoint of line or [Undo]: (pick Point 7) | 
Specify endpoint of line or [Undo]: (pick Point 8) f 
Specify endpoint of line or [Undo]: (pick Point 9) 

Specify endpoint of line or [Undo]: (pick Point 10) 

Specify endpoint of line or [Undo]: J 

Select objects: J 

Command: 


Exercise 6-4 


Start a new drawing from scratch. 

Set architectural units. 

Set the Endpoint and Intersection running object snaps. 

Draw an object similar to the one shown in Figure 6-6. 

Use the Window Polygon selection option to erase the same items as shown in 
the figure. 

Draw an object similar to the one shown in Figure 6-7. 

Use the Crossing Polygon selection option to copy the same items as shown in 
the figure. 

Draw an object similar to the one shown in Figure 6-8. 

Use the Fence selection option to erase the items shown in the figure. 

Save the drawing as ex6-4. 
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Removing from and Adding to the Selection Set 


When editing a drawing, a common mistake is to accidentally select an object 
that you do not want to select. The simplest way to remove one or more objects from 
the current selection set is by holding down the [Shift] key and reselecting the objects. 
This is possible only for individual picks and automatic windows and crossings. For 
an automatic window or crossing, the [Shift] key must be held down while picking the 
first corner, and can then be released for picking the second corner. If you accidentally 
remove the wrong object from the selection set, release the [Shift] key and pick it again. 

To use other methods for removing objects from a selection set, or for specialized 
selection needs, you can switch to the Remove mode by typing r at the Select objects: 
prompt. This changes the Select objects: prompt to Remove objects: as follows: 


Command: m or move 

Select objects: (pick several objects using any technique) 

Select objects: ri 

Remove objects: (pick the objects you want removed from the selection set) 
Remove objects: „1 


Switch back to the selection mode by typing a, for Add mode, at the Remove 
objects: prompt. This restores the Select objects: prompt and allows you to select addi- 
tional objects. This is how the Add mode works: 


Remove objects: a.J 

Select objects: (continue selecting objects as needed) 
Select objects: .J 

Command: 


Using the Previous Selection 


Often, more than one sequential editing operation needs to be carried out on a 
specific group of objects. In this case, the Previous selection option allows you to select 
the same object(s) you just edited. You can select the Previous selection option by typing 
p at the Select objects: prompt. In the following example, a group of objects is moved 
and then copied: 


Command: m or move 

Select objects: (pick several objects using any selection technique) 

Select objects: — 

Specify base point or displacement: (select a base point) 

Specify second point of displacement or <use first point as displacement>: (move 
the objects) 

Command: co, cp, or copy— 

Select objects: p 

Select objects: J 

Specify base point or displacement, or [Multiple]: (select base point) 

Specify second point of displacement or <use first point as displacement>: (pick 
second point) 

Command: 
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Selecting All Objects in a Drawing 


Sometimes you may want to select every object in the drawing. This can be accom- 
plished using the All selection option. To use this option, type all at the Select objects: 
prompt as follows: 


Command: m or move. 
Select objects: alli 
Select objects: 


This procedure moves everything on the drawing. You can use the Remove mode 
at the second Select objects: prompt to remove certain objects from the set. You can 
also enter all after typing r to remove all objects from the set. 


Exercise 6-5 


Start a new drawing from scratch. 

Set architectural units. 

Set the Endpoint and Intersection running object snaps. 

Draw an object similar to the one shown in Figure 6-8. 

Use the Single selection option to erase one line. 

Use the Single selection option with a fence to erase any two lines. 
Experiment using the Remove and Add selection modes by selecting six items 
to erase, removing two of the items from the selection set, and then adding three 
new entities. 

Use the Previous option to move the previous selection 4” to the right and 3” up. 
Use the All selection option to erase everything from the drawing. 

Use the U or OOPS command to get everything back that you erased. 

Save the drawing as ex6-5. 
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Cycling Through Stacked Objects 


Stacked objects occur when one feature, such as a line, overlays another in a 2D 
drawing. These lines have the same Z values, so one is no higher or lower than the 
other. However, the last object drawn appears to be on top of all others. 

When a point on an object is picked in select mode, the database is scanned and 
the first object found is the object selected. Additional picks only duplicate the orig- 
inal results. Unless the Window, Crossing, Window Polygon, Crossing Polygon, Fence, 
or Multiple selection option is used, the underlying objects are inaccessible. 


When selecting objects to be modified, AutoCAD only 
» accepts qualifying objects. A qualifying object is an object on 


© an unlocked layer passing through the pick box area at the 
point selected. 


One way of dealing with stacked objects is to let AutoCAD cycle through the 
overlapping objects. Cycling is repeatedly selecting one item from a series of stacked 
objects until the desired object is highlighted. This works best when several objects 
cross at the same place or are very close together. This method also works very well 
for objects that are overlapping one another or are stacked. 

To cycle through objects, hold down the [Ctrl] key while you make your first pick. 
If there are two or more objects found crossing through the pick box area, the top 
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Figure 6-9. 
Cycling through a series of stacked objects until the desired object is highlighted. 
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object is highlighted. Now, you can release the [Ctrl] key. When you pick again, the top 
object returns and the next one is highlighted. Every time you pick, another object 
becomes highlighted. In this way, you cycle through all the objects. When you have 
the desired object highlighted, press [Enter] to end the cycling process and return to 
the Select objects: prompt. Press [Enter] again to return to the Command prompt. 

The following command sequence is used to move one of the circles in Figure 6-9, 
but you can use this for any editing function: 


Command: m or томе. 

Select objects: (hold down the [Ctrl] key and pick) <Cycle on> (pick until you 
highlight the desired object and then press [Enter]) 

«Cycle off>1 found 

Select objects: (select additional objects or press [Enter]) -J 

Specify base point or displacement: (select a base point) 

Specify second point of displacement or «use first point as displacement»: 
(pick second point) 

Command: 


Using Quick Select to Create Selection Sete 


The term filter means to remove or combine certain values or objects to create a 
new value or object. One way to filter for objects with specific properties in a drawing 
is by using the Quick Select dialog box. With the Quick Select feature, you can quickly 
create a selection set based on the filtering criteria you specify. To access the Quick 
Select dialog box, select Quick Select... from the Tools pull-down menu, type qselect 
at the Command prompt, or right-click in the drawing area and choose Quick Select... 
from the shortcut menu. This displays the Quick Select dialog box, Figure 6-10. You 
can also access the Quick Select dialog box by picking the Quick Select button in the 
Properties window. 

A selection set can be defined in several ways using the Quick Select dialog box. 
You can pick the Select objects button and select the objects on screen. You can select 
a specific object type (such as text, line, or circle) to be selected throughout the 
drawing. You can also specify a particular property value (such as a color or layer) 
that objects must possess in order to be selected. Once the selection criteria is defined, 
you can use the radio buttons in the How to apply area to include or exclude the 
defined objects. 
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Figure 6-10. 
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Look at Figure 6-11 as you refer to the following step-by-step example using the 


Quick Select command to select objects that are blue: 


1i 


2 


Select Quick Select... from the Tools pull-down menu to open the Quick Select 
dialog box. 

In the Apply to: drop-down list, select Entire drawing. If you access the Quick Select 
dialog box after a selection set is defined, there is also a Current selection option 
that allows you to create a subset of the existing selection set. 

Under the Object type: drop-down list, select Multiple. This allows you to select 
any object type. The drop-down list contains all the object types contained in the 
drawing. 

In the Properties: list, select Color. The items in the Properties: list vary depending on 
which object type is specified. 

In the Operator: drop-down list, select = Equals. 

In the Value: drop-down list, select Blue. This drop-down list contains values of the 
selected property. 

In the How to apply: area, select the Include in new selection set radio button. 
Pick the OK button. 

AutoCAD selects all objects with the color blue, as shown in Figure 6-11B. 

Once a set of objects has been selected, the Quick Select dialog box can be used 


to refine the selection set. Use the Exclude from new selection set option to exclude 
objects, or use the Append to current selection set option to add objects. The following 
procedure refines the selection set to also include black lines: 


ile 


23 
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While the initial set of objects is selected, right-click in the drawing area and select 
Quick Select... from the shortcut menu to open the Quick Select dialog box. 
Activate the Append to current selection set check box. AutoCAD automatically 
selects the Entire drawing option in the Apply to: drop-down list. 

Select Line in the Object type: drop-down list, Color in the Properties: drop-down 
list, = Equals in the Operator: drop-down list, and Black in the Value: drop-down list. 
In the How to apply: area, select the Include in new selection set radio button. 
Pick the OK button. The selection now appears as shown in Figure 6-11C. 
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Figure 6-11. 

Creating selection sets with the Quick Select dialog box. A—Objects in drawing. 
B—Selection set containing objects that have a blue color property. C—Line objects added to 
initial selection set. 
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Exercise 6-6 


Rotating Objects 


Design changes often require an object, feature, or view to be rotated. For example, 
an office furniture layout may have to be moved, copied, or rotated for an interior cca 
design. AutoCAD allows you to easily revise the layout to get the final design. Modify 

To rotate selected objects, pick the Rotate button on the Modify toolbar, select Rotate “= Botte 
from the Modify pull-down menu, or type ro or rotate at the Command prompt. Objects 
can be selected using any of the selection options mentioned above. Once the objects are 
selected, pick a base point to rotate around and enter a rotation angle. A positive rota- 
tion angle revolves the object counterclockwise. A negative rotation angle revolves the 
object clockwise. See Figure 6-12. The ROTATE command sequence appears as follows: 


Modify 
toolbar 


Rotate 


Command: ro or rotate 

Current positive angle in UCS: ANGDIR = counterclockwise, ANGBASE = 0 

Select objects: (select the objects) 

Select objects: J 

Specify base point: (pick the base point or enter coordinates and press [Enter]) 

Specify rotation angle or [Reference]: (type a positive or negative rotation angle 
and press [Enter], or pick a point on screen) 

Command: 


——————————————————–__——-———___________————-————————————————————————_————_—_______—___—_—_—_—— 
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Figure 6-12. 
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If an object is already rotated and you want a different angle, you can do this in 
two ways. Both ways involve using the Reference option after selecting the object for 
rotation. The first way is to specify the existing angle of the object and then the new 
angle, Figure 6-13A: 


Specify rotation angle or [Reference]: r- 
Specify the reference angle <0>: 45. 
Specify the new angle: 90— 


The other method is used if the objects are rotated at an unknown angle and need to 
be rotated at a new angle. Select the objects to be rotated, select a base point, access 
the Reference option, and then pick two points along the unknown angle to use as a 
reference, Figure 6-13B: 


Specify rotation angle or [Reference]: ro 

Specify the reference angle «0»: (pick reference point) 
Specify second point: (pick the other reference point) 
Specify the new angle: 90.1 


Exercise 6-7 


Start a new drawing from scratch. 

Set architectural units. 

Set the Endpoint and Intersection running object snaps. 

Draw a 2 1/4” unit square. 

Rotate the square to 75°. Then, using the Reference option, rotate the square to 90°. 
Finally rotate the square back to 0°. 

Save the drawing as ex6-7. 
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Professional 


Ti p Always use the object snap modes to your best advan- 
tage when editing. For example, suppose you want to rotate 
an object. It may be difficult to find an exact corner without 


using object snap modes. The Endpoint or Intersection object 
© snap modes can be useful when selecting a base point. Polar 
| tracking is extremely helpful for specifying rotation angles 
and reference angles. 


Changing the Size of Objects 


A convenient editing command that saves hours of drafting time is the SCALE 
command. This command lets you change the size of an object or the complete drawing. 
The SCALE command enlarges or reduces the entire object proportionately. If associative 
dimensioning is used, the dimensions also change to reflect the new size. Dimensions SCALE 
are discussed in Chapter 15, Dimensioning and Dimension Styles. 2. 
To scale objects, pick the Scale button in the Modify toolbar, select Scale from the NA cece 
Modify pull-down menu, or type sc or scale at the Command prompt. The command Modity 


sequence is as follows: toolbar 


Command: sc or scale. 

Select objects: (select objects to be scaled) 
Select objects: 

Specify base point: (select the base point) 
Specify scale factor or [Reference]: 


Specifying the scale factor is the default option. Enter a number to indicate the 
amount of enlargement or reduction. For example, to double the scale, type 2 at the 
Specify scale factor or [Reference]: prompt, as shown in Figure 6-14. The following chart 
shows sample scale factors: 


Scale Factor 


Resulting Size 


10 times bigger 

5 times bigger 

2 times bigger 

Equal to existing size 
3/4 of original size 
1/2 of original size 


1/4 of original size 


LR 
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Figure 6-14. 

Using the SCALE 
command. The base 
point does not move 
but all objects are 
scaled in relationship 
to this point. 
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Using the Reference Option 


An object can also be scaled by specifying a new size in relation to an existing 
dimension. For example, suppose you have a piece of lumber that is 4" in length and 
you need to make it 6" in length. To do so, use the Reference option as follows, as 
shown in Figure 6-15: 


Specify scale factor or [Reference]: ro 
Specify reference length «12: 4.1 
Specify new length: 6.1 

Command: 


Chapter 12, Preliminary Design, explains how to scale an object of an unknown 
size using the Reference option. 


The SCALE command changes all dimensions of an 
object proportionately. To change only the width or length 


of an object, use the STRETCH command or the LENGTHEN 
“© command. These commands are explained later in this 
chapter. 


Figure 6-15. 

Using the Reference 
option to scale an 
object to a new size. 
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Exercise 6-8 


Start a new drawing from scratch. 

Set architectural units. 

Set the Endpoint and Intersection running object snap modes. 

Draw two 2 1/4” long squares. 

Double the size of one square. 

Use the Reference option to make the other square 3 1/4” long on one side. 
Save the drawing as ex6-8. 
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Stretching Objects 


The SCALE command changes the length and width of an object proportionately. 
The STRETCH command changes only one dimension of an object. In architectural 
design, room sizes may be stretched to increase the square footage. In interior design, 
a table may need to be stretched to a new length. 

When using the STRETCH command, you can select objects with a crossing window 
or crossing polygon. To use a crossing window, type c at the Select objects: prompt or 
use the automatic selection window by picking the first corner to the right of the 
items to be stretched. 

To access the STRETCH command, pick the Stretch button in the Modify toolbar, 


select Stretch from the Modify pull-down menu, or type s or stretch at the Command #8 


prompt. The command sequence is as follows: 


Command: s or stretch 

Select objects to stretch by crossing-window or crossing-polygon... 
Select objects: (select the first corner of a crossing window) 
Specify opposite corner: (pick the second corner) 

Select objects: J 


Select only the portion of the object to be stretched, as shown in Figure 6-16. If 
you select the entire object, the STRETCH command works like the MOVE command 
and moves all objects within the crossing box. 

After selecting the objects, you are asked to pick the base point. This is the point 
from which the object is stretched. Then, pick a new position for the base point. As 
you move the cursor, the object is stretched or compressed. Pick the new point, use 
coordinates to stretch the objects to a new location, or use direct distance entry (drag 
cursor in the direction of travel and type the distance to stretch) to establish the 
stretching distance. The command sequence after selecting objects is as follows: 


Specify base point or displacement: (pick the base point for the stretch to begin) 

Specify second point of displacement: (pick a point, type in coordinates, or use 
direct distance entry) 

Command: 


The example in Figure 6-16 shows the object being stretched. This is a common 
use of the STRETCH command. You can also use the STRETCH command to reduce the 
size of an object by stretching in the opposite direction. 


When using the STRETCH command, AutoCAD allows 
you to select as many crossings as desired, however only 
the objects that were selected in the last crossing are stretched. 


? All other selections are ignored. Therefore, it might take 
several uses of the STRETCH command to stretch several 
different areas in your drawing. 
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Figure 6-16. 
Using the STRETCH command. A—Picking a new point for the stretch. B—Using coordinates 
to stretch the object 2”. C—Using direct distance entry to stretch the object 1 1/4”. 
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Drawing a Mirror Image of an Object 


It is often necessary to draw an object in a reflected, or mirrored, position. The 
MIRROR command performs this task. Mirroring an entire drawing is common in 
architectural drafting when a client wants a plan drawn in reverse. 

The MIRROR command is accessed by picking the Mirror button in the Modify 
toolbar, by selecting Mirror in the Modify pull-down menu, or by typing mi or mirror at 
the Command prompt. 


Selecting the Mirror Line 


When you enter the MIRROR command, you select the objects to be mirrored and 
then select a mirror line. The mirror line is the hinge about which objects are reflected. 
The objects and any space between the objects and the mirror line are reflected, 
Figure 6-17. 

The mirror line can be placed at any angle. Once you pick the first endpoint, a 
mirrored image appears and moves with the cursor. After you select the second 
mirror line endpoint, you have the option to delete the original objects. Refer to 
Figure 6-18 and the following command sequence: 


Command: mi or mirror 

Select objects: (select objects to be mirrored) 

Select objects: 

Specify first point of mirror line: (pick the first point on the mirror line) 

Specify second point of mirror line: (pick the second point on the mirror line) 

Delete source objects? [Yes/No] <N>: (type Y and press [Enter] to delete the original 
objects, or press [Enter] to accept the default and keep the original objects) 

Command: 
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Figure 6-17. 
When mirroring an object, specify two points t e used as the "hinge" line. 
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Figure 6-19. 
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Mirroring Text 


Normally, the MIRROR command reverses any text associated with the selected 
object. Backward text is generally not acceptable, although it is used for reverse 
imaging. To keep the text readable, the MIRRTEXT system variable must be set to zero. 
There are two values for MIRRTEXT, as shown in Figure 6-19: 

e 1. Text is mirrored in relation to the original object. This is the default value. 

e 0. Mirrors the location of the text but prevents text from being reversed. 

To draw a mirror image of an existing object and leave the text readable, set the 
MIRRTEXT variable to 0 by typing mirrtext at the Command prompt and entering 0. 
Then, proceed to use the MIRROR command. 


Exercise 6-10 


Using the EXPLODE Command 


EXPLODE 
= The EXPLODE command is used to break apart any existing polyline, block, or 
iiem dimension. Blocks and dimensions are covered later in this text. To access the EXPLODE 
Modity command, pick the Explode button in the Modify toolbar, select Explode from the 

toolbar 


Modify pull-down menu, or type x or explode at the Command prompt as follows: 


Command: x or explode. 
Select objects: (pick a polyline, rectangle, or polygon) 
Select objects: . 


Explode 
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When the block is exploded, the component objects are quickly redrawn. The 
individual objects can now be changed individually. To see if the EXPLODE command 
worked properly, select any object that formed one entity such as a polyline. If the 
item you select highlights, the EXPLODE command “exploded” the object down to its 
most basic form. Objects that cannot be exploded are lines, arcs, circles, ellipses, and 
text. These are the most basic forms of objects. 


Professional 


Tip Another command that explodes objects is the XPLODE 
command. The difference between the XPLODE command 
and the EXPLODE command is that the XPLODE command 


allows you to explode an object and specify the properties 
_ of the exploded objects. The command can only be accessed 
| by typing xp or xplode at the Command prompt. After selecting 
| the object to be exploded, you can set the color, layer, or line- 
| type properties of the objects. 


art a new drawing from scratch. 

chitectural units. 

o: e Endpoint and Intersection running object snaps. 
Ф ‘Greate the following layers: 


ha 

| ur Lines Red | Continuous. 
| Circles Yellow Continuous 
1 

т Rectangles Green Hidden 


| и Polygons Cyan Center 


Polylines Blue Continuous 


> Create a line on the Line layer, a circle on the Circle layer, etc. 
Create a rectangle with fillets and width. 
Create a polyline with line and arc segments. 
Use the EXPLODE command on these objects and view the results. 
@ Save the drawing as ex6-11. 


Removing a Section from an Object 


The BREAK command is used to remove a portion of a line, circle, arc, or poly- 
line. This command can also be used to break a single object into two separate objects. 
The BREAK command can be accessed by picking the Break button in the Modify 
toolbar, by selecting Break in the Modify pull-down menu, or by typing br or break at 
the Command prompt. 

When using the BREAK command, the following prompts appear: 


Command: br or break 

Select object: (pick the object) 

Specify second break point or [First point]: (pick the second break point or type f to 
select first break point) 


Chapter 6 Basic Editing Commands 


BREAK 
BR 


Modify 


we Break 


Modify 
toolbar 


Break 


200 


230 


The BREAK command requires you to select the object to be broken, the first 
break point, and the second break point. When you select the object, the point you 
pick is the first break point by default. If you wish to select a different first break 
point, type f at the Specify second break point or [First point]: prompt to select the First 
point option. After both break points are specified, the part of the object between the 
two points is deleted. See Figure 6-20. 

The BREAK command can also be used to split an object in two without removing 
a portion. This is done by selecting the same point as both the first and second break 
points. This can be accomplished by entering @ at the Specify second break point: prompt. 
The @ symbol repeats the coordinates of the previous selected point. 


Command: br or break 

Select object: (pick the object) 

Specify second break point or [First point]: ё. 
Command: 


Using break without removing a portion of the object is shown in Figure 6-21. 

When breaking arcs or circles, always work in a counterclockwise direction. 
Otherwise, you may break the portion of the arc or circle that you want to keep. To 
break off the end of a line or arc, pick the first point on the object. Then pick the 
second point slightly beyond the end to be cut off, Figure 6-22. When you pick a 
second point that is not on the object, AutoCAD selects the point on the object nearest 
to the point you picked. 

To break a line from the point of intersection with another line, use the Intersection 
object snap mode as follows: 


Command: br or break 

Select object: (pick the line) 

Specify second break point or [First point]: int 

of (move the aperture to the intersection and pick) 
Command: 


The line is now broken between the first point and the point of intersection. 


Figure 6-20. 
Using the BREAK command to break an object. A—Selecting the object and the first point 
with the same pick. B—Using the First point option. 
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Figure 6-21. 

Using the BREAK 
command to break 
an object at a single 
point, without 
removing any of the 
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object. Select the Select object m 
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first break point by Use the @ symbol to break Break point 
using the @ symbol. at the same point After 
Before 
Figure 6-22. 
Using the BREAK First 
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Tip You may want to turn running object snaps off if they 
conflict with the points you are trying to pick when using the 


BREAK command. Picking the OSNAP button on the status 

bar is an easy way to temporarily override the running object 
© snaps. Using object snaps in conjunction with object snap 
_ tracking can also be used to specify a specific point. 


Exercise 6-12 


Ф Start a new drawing from scratch. 

@ Set architectural units. 

@ Draw two horizontal lines and use the BREAK command to break each line at 
two points, similar to Figure 6-20. 

@ Draw two horizontal lines and use the BREAK command to break each line at 

one point, similar to Figure 6-21. 

Draw two circles and two arcs and break each similar to Figure 6-22. 

Save the drawing as ex6-12. 


++ 


I Iaa 
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Figure 6-23. 
Using the TRIM command. Note the cutting edges. 
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Trimming Sections of Lines, Circles, and Arcs 


The TRIM command cuts lines, polylines, circles, arcs, and ellipses from a cutting 
edge or plane. To access the TRIM command, pick the Trim button in the Modify toolbar, 
pick Trim from the Modify pull-down menu, or type tr or trim at the Command prompt. 

The command requires that you pick a “cutting edge” and the object(s) to trim. 
The cutting edge is an object that defines the edge to which objects are trimmed. A 
cutting edge can be an object such as a line, arc, or text. The TRIM command can be 
thought of as a paper cutter. When using a paper cutter, the blade edge becomes the 
cutting edge that is used to “trim” paper. If two corners of an object overrun, select 
two cutting edges and two objects. Refer to Figure 6-23 as you go through the following 
sequence: 


Command: tr or trim- 

Current settings: Projection = UCS, Edge = Extend 

Select cutting edges... 

Select objects: (pick first cutting edge) 

Select objects: (pick second cutting edge) 

Select objects: .! 

Select object to trim or shift-select to extend or [Projec/Edge/Undo]: (pick the first 
object to trim) 

Select object to trim or shift-select to extend or [Projec/Edge/Undo]: (pick the second 
object to trim) 

Select object to trim or shift-select to extend or [Project/Edge/Undo]: -J 

Command: 


AutoCAD 2000! Feature 


In AutoCAD 2000i, you can access the EXTEND command while using 
the TRIM command. After selecting the cutting edge, hold the [Shift] key while 
selecting an object to extend the object to the cutting edge. 


Trimming to an Implied Intersection 


An implied intersection is the point where two or more objects would cross if 
extended. Trimming to an implied intersection is possible using the Edge option of 
the TRIM command. When you enter the Edge option, the choices are Extend and No 
extend. When Extend is active, AutoCAD checks to see if the cutting edge object will 
extend to intersect the object being trimmed. If so, the implied intersection point can 
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Figure 6-24. 
Trimming to an implied intersection. 


Pick the 
cutting edge 


Imaginary 
Implied extension of Pick object Objects 
intersection the line to trim trimmed at 
"C vá thie point 
СА 24 
Step 1 Step 2 Result 


be used to trim the object. This does not change the cutting edge object at all. The 
command sequence for the TRIM operation shown in Figure 6-24 is as follows: 


Command: tr or trim- 

Current settings: Projection = UCS, Edge = Extend 

Select cutting edges... 

Select objects: (pick the cutting edge) 

Select objects: .! 

Select object to trim or shift-select to extend or [Project/Edge/Undo]: e 

Enter an implied edge extension mode [Extend/No extend]: e- 

Select object to trim or shift-select to extend or [Projec/Edge/Undo]: (pick the 
object to trim) 

Select object to trim or shift-select to extend or [Project/Edge/Undo]: I 

Command: 


The No extend option takes into consideration cutting edges that cross the object 
being trimmed. When this option is active, objects that do not cross a cutting edge are 
not trimmed. 


Using the Undo Option 


The TRIM command has an Undo option that allows you to cancel the previous 
trimming without leaving the command. This is useful when the result of a trim is not 
what you expected. To undo the previous trim, simply type u immediately after 
performing an unwanted trim. The trimmed portion returns and you can continue 
trimming other objects: 


Command: tr or trim- 

Current settings: Projection = UCS, Edge = Extend 

Select cutting edges... 

Select objects: (pick the first cutting edge) 

Select objects: J 

Select object to trim or shift-select to extend or [Projec/Edge/Undo]: (pick the object 
to trim) 

Select object to trim or shift-select to extend or [Project/Edge/Undo]: u- 

Command has been completely undone. 

Select object to trim or shift-select to extend or [ProjecU/Edge/Undo]: (pick the object 
to trim) 

Select object to trim or shift-select to extend or [Project/Edge/Undo]: I 

Command: 
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Introduction to the Project Mode 


In a 3D drawing environment, some lines may appear to intersect, but may not 
actually intersect as they are drawn "up" in the Z axis. In such a case, using the 
Project option of the TRIM command allows trimming operations. This option allows 
cutting edges to project to an imaginary plane in a specified direction so that objects 
not drawn in the same plane can be trimmed. Using AutoCAD for 3D drawing is 
explained in Chapter 25, 3D Modeling. 


Extending Lines 


The EXTEND command is the opposite of the TRIM command. The EXTEND 
command is used to lengthen lines, elliptical arcs, rays, open polylines, and arcs to 
meet other objects. EXTEND does not work on closed polylines because an uncon- 
nected endpoint does not exist. 

To use the EXTEND command, pick the Extend button in the Modify toolbar, select 
Extend from the Modify pull-down menu, or type ex or extend at the Command prompt. 
The command format is similar to the TRIM command. The difference is you are asked 
to select boundary edges, as opposed to cutting edges. Boundary edges are objects such 
as lines, arcs, or text to which the selected objects are extended. The command sequence 
is shown below and illustrated in Figure 6-25: 


Command: ex or extend 

Current settings: Projection = UCS, Edge = Extend 

Select boundary edges... 

Select objects: (pick the boundary edge) 

Select objects: J 

Select object to extend or shift-select to extend or [Projec/Edge/Undo]: (pick the object 
to extend) 

Select object to extend or shift-select to extend or [ProjecU/Edge/Undo]: і 

Command: 


If there is nothing for the selected line to meet, AutoCAD gives the message No edge 
in that direction or Entity does not intersect an edge. 


AutoCAD 2000i Feature 


In AutoCAD 2000i, you can access the TRIM command while using the 
EXTEND command. After selecting the boundary edge, hold the [Shift] key 
while selecting an object to trim the object to the boundary edge. 


Figure 6-25. 

Using the EXTEND command. Note the boundary edges. 
Select the 
edge to be 


extended | 
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Extending to an Implied Intersection 


You can extend an object to an implied intersection using the Edge option in the 
EXTEND command. When you enter the Edge option, the choices are Extend and No 
extend, just as with the TRIM command. When Extend is active, the boundary edge 
object is checked to see if it intersects when extended. If so, the implied intersection 
point can be used as the boundary for the object to be extended, as shown in 
Figure 6-26. This will not change the boundary edge object, but simply uses it as an 
imaginary edge. 


Command: ex or extend.! 

Current settings: Projection = UCS, Edge = Extend 

Select boundary edges... 

Select objects: (pick the boundary edge) 

Select objects: J 

Select object to extend or shift-select to trim or [Project/Edge/Undo]: е 

Enter implied edge extension mode [Extend/No extend] «No extend»: e 

Select object to extend or shift-select to trim or [Project/Edge/Undo]: (pick the 
object to extend) 

Select object to extend or shift-select to trim or [Project/Edge/Undo]: .! 

Command: 


Using the Undo Option 


The Undo option in the EXTEND command can be used to reverse the previous 
operation without leaving the EXTEND command. The command sequence is the same 
as discussed for the TRIM command. 


The Froject Mode of the EXTEND Command 


In a 3D drawing, some lines may appear to intersect in a given view, but may not 
actually intersect in the Z axis (up off of the XY plane). In such a case, you can use the 
Project option as explained for the TRIM command. 
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Tip The TRIM and EXTEND commands have a convenient 
“smart mode.” To use the smart mode, press [Enter] rather 
than selecting a cutting or boundary edge. This selects all the 
objects in the drawing as cutting edges for the TRIM command 
and as boundary edges for the EXTEND command. Then, 
when an object to trim or extend is picked, AutoCAD searches 

| for the nearest intersecting object or implied intersection in 
the direction of your pick. AutoCAD then uses this object as 
| the cutting or boundary edge. The object must be visible on 
© the screen, and cannot be a block or xref object. Also, trim- 
_ ming can be done between two actual or implied intersec- 
_ tions, but not between a combination of one actual and one 
implied intersection. Xrefs (external references) are discussed 

in Chapter 17, Using External References. 


Exercise 6-13 


@ Start anew drawing from scratch. 

@ Set architectural units. 

Ф Draw the objects shown below. 

Ф Use the TRIM command on the first set of objects. 

@ Use the EXTEND command on the second set of objects. 
@ Save the drawing as ex6-13. 


Trim Trim 


sspe 
Tam Extend” 


Trim Extend 


Changing the Length of an Object 


The LENGTHEN command can be used to change the length of objects and the 
included angle of an arc. Only one object can be lengthened at a time. The LENGTHEN 


LENEN command does not affect closed objects. For example, you can lengthen a line, poly- 
Modify line, arc, elliptical arc, or spline but you cannot lengthen a closed polygon or circle. 
ii To access the LENGTHEN command, pick the Lengthen button in the Modify 
Modify 


toolbar, pick Lengthen from the Modify pull-down menu, or type len or lengthen at the 
Command prompt. When you select an object, AutoCAD gives you the current length 
if the object is linear or the included angle if the object is an arc: 


Lengthen 
Command: len or lengthen. 
Select an object or [DElta/Percent/Total/DYnamic]: (pick an object) 
Current length: current 
Select an object or [DElta/Percent/Total/DY namic]: 
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Each option is described below: 

e Delta. The Delta option allows you to specify a positive or negative change in 
length measured from the endpoint of the selected object. The lengthening or 
shortening happens closest to the selection point and changes the length by 
the amount entered. See Figure 6-27. 


Command: len or lengthen- 

Select an object or [DEIta/Percent/Total/DY namic]: de 

Enter delta length or [Angle] <current> (enter the desired length, 3/4 for 
example) 

Select an object to change or [Undo]: (pick the object) 

Select an object to change or [Undo]: (select another object to lengthen or 
press [Enter] to exit command) 

Command: 


Figure 6-27. 

Using the Delta option 
of the LENGTHEN 
command. 


Original Objects 


Shortened by an Increment of —3/4” 


The Delta option has an Angle suboption that lets you change the included 
angle of an arc by a specified angle. The command sequence is as follows, as 
shown in Figure 6-28: 


Command: len or lengthen 

Select an object or [DElta/Percent/Total/DYnamic]: de 
Enter delta length or [Angle] <current>: a 

Enter delta angle «current»: (enter an angle such as 45) 
Select an object to change or [Undo]: (pick the arc) 
Select an object to change or [Undo]: 

Command: 


MES I ÉÉ——————————M—————————————————MMMÉ———————— r r 
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e Percent. The Percent option allows you to change the length of an object or the 
angle of an arc by a specified percentage. The original length is 100%. You can 
make the object shorter by specifying less than 100% or longer by specifying 
more than 100%. Look at Figure 6-29 and follow this command sequence: 


Command: len or lengthen- 

Select an object or [DElta/Percent/Total/DYnamic]: p- 
Enter percent length <current>: 125 

Select an object to change or [Undo]: (pick the object) 
Select an object to change or [Undo]: ә! 


Command: 
Figure 6-29. 
Using the Percent "us Р TAE. 
option of the 100% 100% 
LENGTHEN 
command. 
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e Total. The Total option allows you to set the total length or angle. You do not 
have to select the object before eatering one of the options, but doing so lets 
you know the current length of the line or, if an arc, the angle. See Figure 6-30: 


Command: len or lengthen | 

Select an object or [DElta/P: :;cent/Total/DYnamic]: t- 

Specify total length or [Angle «current»: (enter a new length such as 3.75 
or a if it is an angle) 

Select an object to change  r [Undo]: (pick the object) 

Select an object to change г [Undo]: 1 

Command: 
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e Dynamic. This option lets you drag the endpoint of the object to the desired 
length or angle with the cursor. See Figure 6-31. It is helpful to have the grid 
and snap set to usable increments and Ortho mode turned off when using this 
option. This is the command sequence: 


Command: len or lengthen 

Select an object or [DElta/Percent/Total/DYnamic]: dy 

Select an object to change or [Undo]: (pick the object) 

Specify new end point (move the cursor to the desired length and pick) 
Select an object to change or [Undo]: ә 


Command: 
Figure 6-51. — Select the object closest 
Using the Dynamic to the endpoint that you want 
option of the to lengthen or shorten 
LENGTHEN 
command. 
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Exercise 6-14 


Ф Start a new drawing from scratch. 

Ф Set architectural units. 

@ Use the LENGTHEN command and the following options to draw objects 
similar to the ones specified in the given figure numbers. (Note: Use the COPY 
command to make two copies of each original object, one for lengthening and 
one for shortening.) 

Ф Delta. Figure 6-27 and Figure 6-28. 
Ф Percent. Figure 6-29. 
@ Total. Figure 6-30. 
@ Dynamic. Figure 6-31. 
@ Save the drawing as ex6-14. 


Revising Folylines 


Polylines are drawn as single segments. A polyline joined to another polyline 
might then be joined to a polyline arc. Even though you draw connecting segments, 
AutoCAD puts them all together. The result is one polyline treated as a single object. 


. When editing a polyline, you must edit it as one object or divide it into its individual 


segments. These changes are made with the PEDIT and EXPLODE commands. The 
PEDIT command is accessed by picking the Edit Polyline button from the Modify II 
toolbar, by selecting Polyline from the Modify pull-down menu, or by typing pe or 
pedit at the Command prompt. You can also select a polyline and then right-click in 
the drawing area to display a shortcut menu. Then, choose Polyline Edit. The PEDIT 
command sequence is as follows: 


Command: pe or pedit.J 
Select polyline or [Multiple]: (select the polyline) 


You can then use the pick box to select a polyline to be edited. If you use the pick 
box on a wide polyline, you must place it on the edge of a polyline segment, rather 
than in the center. If the object you select is an individual line or arc object, the 
following message is displayed: 


Object selected is not a polyline 
Do you want to turn it into one? «Y» 


Entering y or pressing [Enter] turns the selected object into a polyline. Type n and press 
[Enter] to leave the object as is. 


Professional 


Tip A group of connected lines and arcs can be turned into 


a continuous polyline by using the PEDIT Join option. This 
| option is discussed later in this chapter. 
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A polyline can be edited as a single object, or it can be divided into individual 
segments for editing. This section discusses the options for changing the entire poly- 
line. The command sequence is as follows: 


Command: pe or pedit 

Select polyline or [Multiple]: (pick a polyline) 

Enter an option [Close/Join/Width/Edit vertex/Fit/Spline/Decurve/Ltype gen/Undo]: .. 
Command: 


There is no default option for the PEDIT command—you must enter one of the 
options. Pressing [Enter] returns you to the Command prompt. 


<a, 


AutoCAD 2000i Featüre ' 


b. 
The Multiple option of the PEDIT command is available in AutoCAD ~ 
2000i only. This option allows you to edit more than one polyline at a time. 
The command sequence appears as follows: 


Command: ре or pedit- 

Select polyline or [Multiple]: m. 

Select objects: (select polylines) 

Select objects: — 

Enter an option [Close/Join/Width/Edit vertex/Fit/Spline/Decurve/Ltype 
gen/Undo]: 


All selected polylines are modified based on the options you select. 


Opening and Closing Folylines 


You may decide that you need to close an open polyline, or that you need to 
reopen a closed polyline. These functions are performed with the Open and Close options 
of the PEDIT command. 

If you select a polyline that is already closed after issuing the PEDIT command, 
AutoCAD displays the Open option along with the other PEDIT command options. 
Enter this option to open the polyline. If you select an open polyline, the Close option 
is displayed instead of the Open option. Enter c to close the polyline. Open and closed 
polylines are shown in Figure 6-32. 

The Open option is not displayed if you select a polyline that was closed by 
manually snapping to the endpoint of the first segment. It is only available if the 
polygon was closed using the Close option of the PLINE command. 


Figure 6-32. 
Open and closed 


polylines. 


Open Folyline Closed Folyline 
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Figure 6-33. 
Using the Join option of the PEDIT command. A—Joining segments with matching endpoints. 
B—These segments cannot be joined. 
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Joining Folylines to Other Folylines, Lines, and Arcs 


Polylines, lines, and arcs that are connected can be joined to create a single poly- 
line using the Join option of the PEDIT command. This option works only if the polyline 
and other existing objects touch each other at their endpoints. They cannot cross, nor 
can there be any spaces or breaks between the segments. See Figure 6-33. The command 
sequence to join objects to a polyline and turn them into a single object is as follows: 


Command: pe or pedit.) 

Select polyline or [Multiple]: (select the original polyline) 

Enter an option [Close/Join/Width/Edit vertex/Fit/Spline/Decurve/Ltype gen/Undo]: j- 
Select objects: (select all of the objects to be joined) 

Select objects: ш 

n segments added to polyline 

Enter an option [Close/Join/Width/Edit vertex/Fit/Spline/Decurve/Ltype gen/Undo]: I 
Command: 


Select each object to be joined or group the objects with one of the selection set 
options. The original polyline can be included in the selection set, but it does not need 
to be. See Figure 6-34. 


Figure 6-34. 
Joining a polyline to individual line segments. 
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Tip Once items have been joined into a continuous polyline, 
the polyline can be closed using the PEDIT Close option. 


Changing the Width of a Folyline 


The Width option of the PEDIT command allows you to change the polyline 
width. The width of the original polyline can be constant or it can vary. To change a 
polyline from a 1/16” width to a 1/8” width, follow these steps: 


Command: pe or pedit.) 

Select polyline or [Multiple]: (pick the polyline) 

Enter an option [Close/Join/Width/Edit vertex/Fit/Spline/Decurve/Ltype gen/Undo]: w- 
Specify new width for all segments: 1/8.1 

Enter an option [Close/Join/Width/Edit vertex/Fit/Spline/Decurve/Ltype gen/Undo]: 1 
Command: 


An unedited polyline and a new polyline after using the PEDIT Width option are shown 
in Figure 6-35. 

Circles drawn with the CIRCLE command cannot be changed to polylines for 
editing purposes. Polyline circles can be created by using the PLINE Arc option and 
drawing two 180? arcs, or by using the DONUT command. The DONUT command is 
discussed in Chapter 18, Drawing Foundation Plans. You can change the width of donuts 
by picking each donut individually and using the PEDIT Width option as previously 
discussed. 


Exercise 6-15 
Ф Start a new drawing from scratch. 

‘Set architectural units. 

- Draw a series of connected lines and arcs. Then, use the PEDIT Join option to 
М change these items to a single polyline. Finally, change the width of the polyline. 
* Draw a closed polyline. Use the Close option to draw the final segment. 

Ф Use the Open option of the PEDIT command to open the polyline, and use the 
Close option to close it again. 
@ Save the drawing as ex6-15. 


Figure 6-35. 
Changing the width 
of a polyline from 
ШОО to 1/8". 
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The Edit vertex option of the PEDIT command is used to edit polyline vertices and 
points of tangency. A polyline vertex is where straight polyline segments meet and a 
point of tangency is where straight polyline segments or polyline arcs join other poly- 
line arcs. When you enter the Edit vertex option, an “X” marker appears at the first poly- 
line vertex or point of tangency. The Edit vertex option has ten additional options, as 
shown in the following command sequence: | 


Editing a Folyline Vertex or Foint of Tangency | 


Command: pe or pedit- | 

Select polyline or [Multiple]: (pick the polyline) | 

Enter an option [Close/Join/Width/Edit vertex/Fit/Spline/Decurve/Ltype gen/Undo]: e 

Enter a vertex editing option | 
[Next/Previous/Break/Insert/Move/Regen/Straighten/Tangent/Width/eXit] <N>: 


The functions of the Edit vertex options are explained as follows: 

e Next. Moves the "X" marker on screen to the next vertex or point of tangency 

on the polyline. | 

e Previous. Moves the marker to the previous vertex or point of tangency on the 
polyline. 

Break. Breaks a portion out of the polyline. 

Insert. Adds a new polyline vertex. 

Move. Moves a polyline vertex to a new location. 

Regen. Generates the revised version of the polyline. 

Straighten. Straightens polyline segments. 

Tangent. Specifies a tangent direction for curve fitting when using the PEDIT 
Fit option. 

e Width. Changes a polyline segment width. 

e eXit. Returns the PEDIT command prompt. 

Only the current point identified by the “X” marker is affected by these editing 
functions. In Figure 6-36, the marker is moved in the same direction the polyline was 
created (in this case clockwise) using the Next option. If you edit the vertices of a polyline 
and nothing appears to happen, use the Regen option to regenerate the polyline. 


Figure 6-36. 
Using the Next and 
Previous vertex 


editing options to o 
specify polyline = © 
vertices. Note the 5 © 
different positions à 
of the “X” marker. 
Using the Next option to Using the Previous option to 
move to the next vertex move to the previous vertex 
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Making Breaks in a Polyline 


You can break out a portion of a polyline by using the Break option after entering 
the Edit vertex option. First, use the Next or Previous option to move the “X” marker 
to the correct vertex, as shown in the following sequence: 


Enter an option [Close/Join/Width/Edit vertex/Fit/Spline/Decurve/Ltype gen/Undo]: e- 

Enter a vertex editing option 
[Next/Previous/Break/Insert/Move/Regen/Straighten/Tangent/Width/eXit] «N»: 
(press [Enter] to move the "X" marker to the position where you want the break 
to begin) 

Enter a vertex editing option 
[Next/Previous/Break/InserU/Move/Regen/Straighten/Tangent/Width/eXit] <N>: bo 


AutoCAD accepts the highlighted vertex as the first break point. The sequence continues 
as follows: 


Enter an option [Next/Previous/Go/eXit] <N>: (move the "X" marker to the next or 
previous vertex) 


Move the marker to the vertex you want to designate as the second break point. 
Then, enter g for Go. This instructs AutoCAD to remove the portion of the polyline 
between the two selected points vertices. The results of the following command 
sequence are illustrated in Figure 6-37: 


Enter a vertex editing option 
[Next/Previous/Break/Insert/Move/Regen/Straighten/Tangent/Width/exit] «N»: bi 
(specifies Point 1) 

Enter an option [Next/Previous/Go/eXit] <N>: p (specifies Point 2) 

Enter an option [Next/Previous/Go/eXit] <P>: (specifies Point 3) 

Enter an option [Next/Previous/Go/eXit] <P>: (specifies Point 4) 

Enter an option [Next/Previous/Go/eXit] «P»: g (breaks the polyline between 
Points 1 and 4) 


Figure 6-37. 
Using the Break 
vertex option to 


break out a portion 4 7 1 
of a polyline. d 


2 2 
Using the Previous option Original polyline broken into 
to move to vertex "T. Enter the two seperate segments 


Break option to begin the break. 
Use the Next option to move to 
vertex "4". Enter the Go option 


P edu Ег L 
to perform the break. 
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Figure 6-38. 

Using the Insert 
vertex option to add 
anew vertex to a 


Existing 


polyline. 
New New 
vertex VERTEX 
location inserted 


Inserting a New Vertex in a Folyline 


A new vertex can be added to a polyline using the Insert vertex editing option. 
First, use the Next and Previous options to locate the vertex before the point you want the 
new vertex. Refer to Figure 6-38 as you go through the following command sequence: 


Enter an option [Close/Join/Width/Edit vertex/Fit/Spline/Decurve/Ltype gen/Undo]: e 

Enter a vertex editing option 
[Next/Previous/Break/Insert/Move/Regen/Straighten/Tangent/Width/eXit] <N>: 
(move the “X” marker to the desired location) 

Enter a vertex editing option 
[Next/Previous/Break/Insert/Move/Reger/Straighten/Tangent/Width/exXit] <N>: i 
Specify location for new vertex: (pick the new vertex location using your pointing 

device or enter the coordinates) 
Enter a vertex editing option 
[Next/Previous/Break/InserUMove/Regen/Straighten/Tangent/Width/exit] <N>: x 


Moving a Polyline Vertex 


The Move vertex editing option enables you to move a polyline vertex to a desired 
location. This option is similar to the Insert option. The “X” marker must first be placed 
on the vertex you want to move. Then, you can enter the Move option and specify the 
new location. The results of the following sequence are shown in Figure 6-39: 


Enter an option [Close/Join/Width/Edit vertex/Fit/Spline/Decurve/Ltype gen/Undo]: e- 

Enter a vertex editing option 
[Next/Previous/Break/Inser/Move/Regen/Straighten/Tangent/Width/eXit] <N>: 
(move the "X" marker to the vertex to be moved) 

Enter a vertex editing option 
[Next/Previous/Break/Insert/Move/Regen/Straighten/Tangent/Width/eXit] <N>: m- 

Specify new location for marked vertex: (pick the desired location with your 
pointing device or enter the coordinates) 

Enter a vertex editing option 
[Next/Previous/Break/Insert/Move/Regen/Straighten/Tangent/Width/exit] <N>: x 
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Straightening Folyline Segments or Arcs 


The Straighten vertex editing option allows you to straighten polyline segments 
or arcs between two points. The command sequence is as follows: 


Enter an option [Close/Join/Width/Edit vertex/Fit/Spline/Decurve/Ltype gen/Undo]: e- 

Enter a vertex editing option 
[Next/Previous/Break/Insert/Move/Regen/Straighten/TangenUWidth/eXit] <N>: 
(move the "X" marker to the first point of the segments to be straightened) 

Enter a vertex editing option 
[Next/Previous/Break/Insert/Move/Regen/Straighten/Tangent/Width/exit] «N»: s. 

Enter an option [Next/Previous/Go/eXit] «N»: (move the "X" marker to the last 
point of the segments to be straightened) 

Enter an option [Next/Previous/Go/eXit] <N>: g- 


If the "X" marker is not moved before g is entered, AutoCAD straightens the 
segment from the first marked point to the next vertex. This provides a quick way to 
straighten an arc. 5ee Figure 6-40. 


Figure 6-40. 

The Straighten vertex 

option is used to | A SECO 
straighten polyline First int 
segments. point po 


Straightened 
segment 
Straightening Segments 
Straightened 
First Second nod 
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Straightening an Arc 
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Changing Folyline Segment Widths 


The Width vertex editing option is the only option that changes the starting and 
ending widths of an individual polyline segment. To change a segment width, move 
the "X" marker to the beginning vertex of the segment to be altered. Then, enter the 
Width option and specify the new width. The command sequence is as follows: 


Enter an option [Close/Join/Width/Edit vertex/Fit/Spline/Decurve/Ltype gen/Undo]: e 

Enter a vertex editing option 
[Next/Previous/Break/Insert/Move/Regen/Straighten/Tangent/Width/eXit] <N>: 
(move the “X” marker to the beginning vertex of the segment to be changed) 

Enter a vertex editing option 
[Next/Previous/Break/Insert/Move/Regen/Straighten/Tangent/Width/eXit] «N»: w 

Specify starting width for next segment «current width of segment»: (enter the 
revised starting width and press [Enter]) 

Specify ending width for next segment «revised starting width>: (enter the revised 
ending width and press [Enter], or press [Enter] to keep the width the same as 
the starting width) 

Enter a vertex editing option 
[Next/Previous/Break/Insert/Move/Regen/Straighten/Tangent/Width/eXit] <N>: ro 


Notice that the starting width default value is the current width of the segment 
to be changed. The ending width default value is the same as the revised starting 
width. If nothing appears to happen to the segment when you specify the ending 
width and press [Enter], enter the Regen option to have AutoCAD draw the revised 
polyline. See Figure 6-41. 


Exercise 6-16 


Ф Start a new drawing from scratch. 

Ф Set architectural units. 

@ Draw a polyline with a series of segments. Draw the polyline with at least eight 
vertices and three arcs. 

Issue the PEDIT command and enter the Edit vertex option. Move the “X” marker 
around using the Next and Previous options. 

Break the polyline between any three points. Then, undo the breaks. 

Insert a new vertex in the polyline. 

Move one vertex of the polyline. 

Straighten one arc segment or at least three line segments. 

Change the starting and ending widths of one segment. 

Save the drawing as ex6-16. 


4 


4444 


Figure 6-41. 
Changing the width of a polyline segment with the Width option. Use the Regen option to 
display the change. 


Width = О Ending width = O 
Width = 1/8” Starting width = 1/2 
Segment to 
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Making Smooth Curves out of Folylines 


In some situations, you may need to convert a polyline into a series of smooth 
curves. One example of this would be to make contour lines on a site plan. Contour 
lines are drawn by creating a smooth curve through a series of points. This process is 
called curve fitting and is accomplished using the PEDIT Fit option and the Tangent 
vertex editing option. 

The Fit option allows you to construct pairs of arcs passing through control 
points. You can specify the control points, or you can simply use the vertices of the poly- 
line. Closely spaced control points produce a smooth curve. 

Prior to curve fitting, each vertex can be given a tangent direction. AutoCAD 
then fits the curve based on the tangent directions that you set. However, you do not 
need to enter tangent directions. Specifying tangent directions is a way to edit vertices 
when the PEDIT Fit option does not produce the best results. 

The Tangent vertex editing option is used to edit tangent directions. After entering 
the PEDIT command and the Edit vertex option, move the “X” marker to each vertex to 
be changed. Enter the Tangent option for each specified vertex and enter a tangent 
direction in degrees, or pick a point in the expected direction. The direction you 
choose is then indicated by an arrow placed at the vertex. 


Enter an option [Close/Join/Width/Edit vertex/Fit/Spline/Decurve/Ltype gen/Undo]: eJ 

Enter a vertex editing option 
[Next/Previous/Break/Insert//Move/Regen/Straighten/Tangent/Width/eXit] <N>: 
(move the "X" marker to the desired vertex) 

Enter a vertex editing option 
[Next/Previous/Break/Insert/Move/Regen/Straighten/Tangent/Width/exit] <N>: tu 

Specify direction of vertex tangent: (specify a direction in positive or negative 
degrees and press [Enter], or pick a point in the desired direction) 


Continue by moving the marker to each vertex that you want to change, entering 
the Tangent option for each vertex and selecting a tangent direction. Once the tangent 
directions are given for all vertices to be changed, exit the vertex editing options and 
select Fit option: 


Enter a vertex editing option 
[Next/Previous/Break/Insert/Move/Regen/Straighten/Tangent/Width/exit] <N>: x 
Enter an option [Close/Join/Width/Edit vertex/Fit/Spline/Decurve/Ltype gen/Undo]: ft 


You can also enter the PEDIT command, select a polyline, and then enter the Fit 
option without adjusting tangencies if desired. The polyline shown in Figure 6-42 
was made into a smooth curve using the following steps: 


Command: pe or pedit.! 
Select polyline or [Multiple]: (pick the polyline to be edited) 
Enter an option [Close/Join/Width/Edit vertex/Fit/Spline/Decurve/Ltype gen/Undo]: f 


If the resulting curve does not look like what you had anticipated, enter the Edit 
vertex option. Then, make changes using the various vertex editing options as necessary. 
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Figure 6-42. 
Using the PEDIT Fit 
option to turn 
straight-segment 
polylines into fit- 
curve polylines. 


Existing Folylines Folylinee after 
Curve Fittting 
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Figure 6-43. 

A comparison of 
polylines edited 

with the Fit and 

Spline options. 


Original Folyline Fit Curve Folyline Spline Curve Folyline 


Using the PEDIT Spline Option 


When a polyline is edited with the PEDIT Fit option, the resulting curve passes 
through polyline vertices. The PEDIT Spline option also smoothes the corners of a 
straight-segment polyline. However, this option produces different results. The 
resulting curve passes through the first and last control points or vertices only. 
However, the curve pulls toward the other vertices (but does not pass through them). 
The Spline option is used as follows: 


Command: pe or pedit 
Select polyline or [Multiple]: (pick the polyline to be edited) 
Enter an option [Close/Join/Width/Edit vertex/Fit/Spline/Decurve/Ltype gen/Undo]: s 


The results of using the Fit and Spline options on the same polyline are illustrated in 
Figure 6-43. 


Straightening All Segments of a Folyline 


The PEDIT Decurve option returns a polyline edited with the Fit or Spline options 
to its original form. However, the information entered for tangent directions is kept 
for future reference. You can also use the Decurve option to straighten the segments 
of a polyarc. See Figure 6-44. 


Command: pe or pedit- 
Select polyline or [Multiple]: (pick the polyline to be edited) 
Enter an option [Close/Join/Width/Edit vertex/Fit/Spline/Decurve/Ltype gen/Undo]: d 
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Figure 6-44. 

The Decurve option 
is used to straighten 
the curved segments 
of a polyline. 


Original Folyline Arc Folyline Arc after Using 
the Decurve Option 


Professional 


Tip If you make a mistake while editing a polyline, 
remember that the Undo option is available inside the PEDIT 
command. Using the Undo option more than once allows 


you to step backward through each option used. Press [Enter] 

to return to the Command prompt. The UNDO command can 
also be used at the Command prompt to undo the effects of 
_ the last PEDIT command. 


Exercise 6-17 
г drawing from scratch. 
tural units. 

polyline with at least five vertices. Make the polyline smooth using the 
of the PEDIT command. | 

the polyline to its original form using the PEDIT Decurve option. 

ce with the Undo option by first drawing a series of polyline segments. 
using the PEDIT command to make several changes, use the Undo option 
turn to the original polyline. 

the drawing as ex6-17. 


Changing the Appearance of Folyline Linetypes 


The PEDIT Ltype gen (linetype generation) option determines how linetypes 
other than Continuous appear in relation to the vertices of a polyline. For example, when 
a Center linetype is used and the Ltype gen option is disabled, the polyline has a long 
dash at each vertex. When the Ltype gen option is activated, the polyline is generated 
with the lengths of dashes producing a constant pattern in relation to the vertices. The 
difference between having the Ltype gen option off and on is illustrated in Figure 6-45. 
Also shown are the effects these settings have on spline curves. To turn the Ltype gen 
option on, use the following procedure: 


Command: pe or pedit- 

Select polyline or [Multiple]: (pick the polyline) 

Enter an option [Close/Join/Width/Edit vertex/Fit/Spline/Decurve/Ltype gen/Undo]: 1.1 
Enter polyline linetype generation option [ON/OFF] <Off>: оп. 
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You can also change the Ltype gen option setting with the PLINEGEN system 
variable. This variable must be set before the desired polyline is drawn (changing the 
setting only affects new polylines). The settings for the PLINEGEN system variable are 
0 (off) and 1 (on). 


Exercise 6-18 


252 Architectural AutoCAD Drafting / Design/Presentation 


Answer the following questions on a separate sheet of paper. 


1. Identify the toolbar and pull-down menu where the commands are found that allow 
you to edit geometry. 

2. Give the command alias for the MOVE command. 

3. What is the function of the base point? 

4. Define displacement. 

5. What is the second point of displacement? 

6. What happens when using the MOVE command if you type 3,5 at the Specify base 
point or displacement: prompt and then press [Enter] at the Specify second point of 
displacement or <use first point as displacement>: prompt? 

7. Give the command aliases for the COPY command. 

8. How do you make several copies of the same object while using the COPY command? 

9. What do you type at the Select objects: prompt to select a single item and have it 
automatically edited without first being highlighted? 

10. Name the selection option that allows you to select the previously drawn object. 

11. Briefly describe the difference in function between the Window and Crossing 
selection options. 

12. Which selection option is established automatically when you pick a point and 
then move the cursor to the right? 

13. Describe the difference in appearance between the window box and crossing box. 

14. What is the PICKAUTO setting that allows you to automatically use the Window 
and Crossing selection options? 

15. Define polygon. 

16. Name the selection option that allows you to place a line through any objects that 
you want to select. 

17. Which key do you hold down while picking a selected item to remove it from the 
selection set? 

18. What do you enter at the Select objects: prompt to activate the Remove objects: 
prompt? 

19. Name the selection option that allows you to select the same objects that you had 
selected in the last operation. 

20. Name the selection option that allows you to select everything in the drawing. 

21. Define stacked objects. i 

22. Define cycling. 

23. How do you cycle through stacked objects? 

24. Define filter. 

25. How do you access the Quick Select dialog box from the Properties window? 

26. Give the command alias for the ROTATE command. 

27. When using the ROTATE command, in what direction does a positive rotation 
angle rotate the object? 

28. Identify the command alias for accessing the SCALE command. 

29. Name the SCALE command's default option. 

30. What do you enter for a scale factor to scale an object to twice its original size? 

31. What do you enter for a scale factor to scale an object to half its original size? 

32. Name the SCALE command option you would use to scale an object from 4" to 6". 

33. Identify the command alias for accessing the STRETCH command. 

34. What selection options can you use when selecting objects to stretch? 

35. How does the STRETCH command act if you select the entire object? 

36. Identify the command alias for accessing the MIRROR command. 

37. Define mirror line. 
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The MIRROR command reverses text by default. What do you do if you want the 
text readable when mirroring? 


. Give the command alias for the BREAK command. 


When you pick an object using the BREAK command, where is the first break 
point by default? 


. How do you select a new first break point when using the BREAK command? 


How do you use the BREAK command to split an object in two without removing 
a portion? 


. In what direction should you pick the first and second break points when 


breaking a portion out of an arc or circle? 
Give the command alias for the TRIM command. 
Define cutting edge. 


. Define implied intersection. 


Name the TRIM command option that allows you to trim to an applied intersection. 
Name the TRIM command option that allows you to cancel the previous trim- 
ming operation without leaving the command. 


. Give the command alias for the EXTEND command. 


Define boundary edge. 


. Name the EXTEND command option that allows you to extend to an implied 


intersection. 
Give the command alias for the LENGTHEN command. 


. Identify the LENGTHEN command option that allows you to specify the amount 


of change in length. 

Identify the LENGTHEN command option that allows you to change the length of 
an object or the angle of an arc by a specified percentage. 

Give the LENGTHEN command option that allows you to set the total length or 
angle. 


. Identify the LENGTHEN command option that allows you to drag the endpoint of 


the object to the desired length or angle. 


. Give the command alias for the PEDIT command. 
. Name the PEDIT option that allows you to close an open polyline. 
. Name the PEDIT option that allows you to bring two separate but connecting 


polylines together to create a single polyline. 


. Define polyline vertex. 

. Define point of tangency. 

. What appears on the screen when you enter the PEDIT Edit vertex option? 

. Name the Edit vertex option that adds a new polyline vertex. 

. Name the two PEDIT command options that change a straight-segment polyline 


into a curved polyline. 


. Name the PEDIT command option that determines how linetypes other than 


continuous appear. 
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1. Draw Object A using the LINE and ARC commands. Make sure that the corners 
overrun and the arc is centered, but does not touch the lines. Then use the TRIM, 
EXTEND, and MOVE commands to make the object look like Object B. Save the 
drawing as p6-1. 


ae 


2. Open drawing p6-1 for further editing. Using the STRETCH command, change 
the shape to Object B. Make a copy of the new revision. Change the copy to repre- 
sent Object C. Save the drawing as p6-2. 


EUE 


3. Draw the parking lot arrows shown below using lines and arcs. Use the PEDIT 
command to join the lines and arcs. Give the new polylines a width. Save the 
drawing as p6-3. 


Ww ST <a 
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4. Draw the symbol shown below. Use the PEDIT command to join the line and arc 
segments. Then give the polylines a width. Save the drawing as p6-4. 


5. Open p3-24. Use the STRETCH command to change the size of the window. Save 
the drawing as p6-5. 

6. Open p6-5. Use the MIRROR command to mirror a copy beside the original f 
window. Save the drawing as p6-6. 

7. Open drawing p3-25. Copy the window to the side. Use the SCALE reference 
option to scale the 6'-0" width to be 4'-0". Stretch the new window to a height of 
3'-0". Save the drawing as p6-7. 

8. Open drawing p3-26. Use the MIRROR command to create a double door. Use any 
modifying commands to create a new design on the doors. Save the drawing as 
p6-8. 

9. Use the LINE command to draw the patio shown as Object A below without 
dimensions. Use the PEDIT command to join the patio lines together. Create two 
copies, one for Object A and one for Object B. For Object B, use the PEDIT Fit 
option. For Object C, use the PEDIT Spline option. Finally, straighten out the patio 
lines. Save the drawing as p6-9. 
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Learning Objectives 


this chapter, you will be able to: 

se the grip modes Stretch, Move, Rotate, Scale, and Mirror to perform auto- 
natic editing. 

Use the Copy option with grip modes. 


Set selection mode options. 

Ф Control object sorting methods. 

@ Perform automatic editing with the Properties window. 
@ Copy objects between drawings. 


Importa nt Terme 


copy and paste selected grips 
drawing database unselected grips 
grips verb/noun selection 


noun/ verb selection 


In Chapter 6, you learned how to use basic editing commands that let you do a 
variety of editing activities with AutoCAD. These editing commands give you 
maximum flexibility and increase productivity. However, this chapter takes editing a 
step further by allowing you to first select an object and then automatically perform 
editing operations. 


Automatic Editing with Grips 


The use of grips can help speed the editing process in a drawing. Grips are 
features on a selected object highlighted with a small box that can be picked to 
modify the object. For example, the grips on a line are located at the endpoints and 
midpoint. When grips are used for editing, you first select an object to activate the 
grips. Then, pick any of the small boxes to perform stretch, copy, move, rotate, scale, 
or mirror operations. 


Figure 7-1. 
Grips are placed at 
important locations 
on objects. 
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Grips can be used as long as there is no command currently active. You can pick 
any object to activate the grips. Figure 7-1 shows grip locations on several different 
objects. For text and blocks, the grip is located at the insertion point. Text and blocks 
will be discussed in future chapters. 

You can control grip settings in the Selection tab of the Options dialog box. The 
Options dialog box is opened by picking Options... in the Tools pull-down menu, 
right-clicking and selecting Options... from the shortcut menu, or typing options at the 
Command prompt. You can access the Selection tab of the Options dialog box directly 
by typing gr or ddgrips at the Command prompt. The Selection tab in the Options 
dialog box is shown in Figure 7-2. 


Figure 7-2. 
The Selection tab of the Options dialog box contains grip control settings. 


|. Options 


Selection 
tab 


| Turn grips 
| on and off 


Sev Color 
of grips 


Set size 
of grips 
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Notice the two check boxes in the Grips area. Pick the Enable grips check box to 
turn grips on or off. This displays grip boxes on an object that is selected. 

Pick the Enable grips within blocks check box to have grips displayed on every 
object within a block. A block is a special symbol designed for multiple use. Blocks are 
discussed in detail in Chapter 9, Creating Symbols. When this check box is off, the grip 
location for a block is at the insertion point, as shown in Figure 7-1. 

The two color drop-down lists allow you to change the color of grips. The grips 
displayed when you first pick an object are referred to as unselected grips because 
you have not yet picked a grip to perform an operation. An unselected grip is a 
square with a color outline. Unselected grips are blue by default and are called 
“warm” because the selected object is now waiting to be modified. 

After you pick a grip, it is called a selected grip. A selected grip appears as a filled-in 
square, as shown in Figure 7-3. Selected grips are red by default and are called "hot" 
because a grip has been selected and is being modified. If more than one object is selected 
and they have warm grips, they are all affected by what you do with the hot grips. Objects 
that have warm and hot grips are highlighted and are part of the selection set. 

You can remove highlighted objects from the selection set by holding down the 
[Shift] key and picking the object to be removed. The highlighting goes away, but the 
grips remain. These are called "cold" grips. Objects with cold grips are not affected by 
what you do to objects with warm grips. Return the object with cold grips to the selec- 
tion set by picking it again. This highlights the object and reactivates the warm grips. 

The Grip Size scroll bar in the Selection tab of the Options dialog box lets you 
graphically change the size of the grip box. The sample in the image tile gets smaller 
or larger as you move the scroll bar. Change the grip size to whatever works best for 
your drawing. Very small grip boxes may be difficult to pick. However, the grips may 
overlap if they are too large. 

The Pickbox Size scroll bar lets you adjust the size of the pick box. The sample in 
the image tile gets smaller or larger as you move the scroll bar. Stop when you have 
the desired size. The pick box appears on the screen when you are selecting objects. 


Using Grips 


To activate grips, move the pick box to the desired object and pick it. The object 
is highlighted and the unselected (warm) grips are displayed. To select a grip, move 
the pick box to one of the unselected grips and pick it. Notice that the crosshairs snap 
to the grip. When you pick a grip, the command line displays the following prompt: 


С REICH, ** 
Specify stretch point or [Base point/Copy/Undo/exit): 


This activates the Stretch grip mode. All you have to do is move the cursor to 
make the selected object stretch, as shown in Figure 7-4. If you pick the middle grip 
of a line or arc, or the center grip of a circle, the object moves. The options listed below 
apply to all grip modes (Stretch, Move, Rotate, Scale, and Mirror): 
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Figure 7-4. 
Using the grips 
STRETCH command. 


Rubber band lines attached 
to crosshairs 


During Stretching After Stretching 


Base point. When an unselected grip is turned into a selected grip, that point 
becomes the base point for the grip mode. Type b and press [Enter] to select a new 
base point. 

Copy. Using the Copy option allows you to do a multiple copy while stretching, 
moving, rotating, scaling, or mirroring objects. Type c and press [Enter] to activate 
this option. 

Undo. Type u and press [Enter] to undo the previous operation. 

eXit. Type x and press [Enter] to exit the command. The selected (hot) grip is 
gone, but the unselected (warm) grips remain. You can also use the [Esc] key to 
cancel the command. Canceling twice removes the selected and the unselected 
grips and returns the Command prompt. 

You can pick objects individually, or use a window or crossing box to select 
objects. Figure 7-5 shows how you can stretch the vertex point or features of an object 
after selecting all the objects. Step 1 in Figure 7-5A stretches the first corner and Step 2 
stretches the second corner. You can also make more than one grip hot at the same 
time by holding down the [Shift] key as you pick the grips, as shown in Figure 7-5B. 
After all of the grips to be modified are selected, pick one of the hot grips (without 
the [Shift] key) to activate Stretch mode. Here are some general rules and guidelines 
that can help make grips work for you: 

e Ве sure the GRIPS system variable is on. 

e Pick an object or group of objects to activate grips. Objects in the selection set 
are highlighted with warm grips. 
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e Pick a warm grip to make it hot. 

e Make multiple grips hot by holding the [Shift] key while picking warm grips. 

e [f more than one object has hot grips, they are all affected by the editing 
commands. 

e Remove objects from the selection set by holding down the [Shift] key and 
picking the object, thus turning the highlight off and making the grips cold. 

e Return objects to the selection set by picking them again. 

e Remove hot grips from the selection set by pressing the [Esc] key to cancel. Cancel 
again to remove all grips from the selection set. If you have not yet picked a 
hot grip, use the [Esc] key to remove the grips. 


AutoCAD 2000! Feature 


To remove warm grips, you must press the [Esc] key twice in AutoCAD 
2000, but only once is needed in AutoCAD 20001. 


Professional 


Tip When editing with grips, you can enter coordinates or 
use polar tracking with direct distance entry to help 


improve your accuracy. Remember that all coordinate entry 
2| — methods work with grip editing. 


Exercise 7-1 

Ф Start a new drawing from scratch. 

“Ф. Set architectural units. 

Ф Set the polar tracking to an increment value of 45°. 

@ Draw a line with coordinates X = 2, Y = 4 and X = 2, Y = 7. Draw a circle with the 
center at X = 5.5, Y = 5.5, with a radius of 1.5. Finally, draw an arc with its center 
at X = 8.5, Y = 5.5, a start point of X = 9.5, Y = 4, and an endpoint of X = 9.5, Y = 7. 
Make sure grips are enabled. : 
Experiment with the grips Stretch mode by picking the points as follows: 

Ф Line—Pick the ends first and then the middle to see what happens. 

@ Circle—Pick one of the quadrants, and then the center. 

@ Arc—Pick the ends and the middle. 

Ф Line, Circle, Arc—Hold the [Shift] key down and pick an endpoint of the 

line and arc and a quadrant of the circle. 

@ Make a couple of changes to the pick box size and the grip size and return to 
the drawing to select objects and work with grips between each change. Decide 
which pick box and grip sizes work best for you. 

@ Save the drawing as ex7-1. 


++ 
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Figure 7-6. | 
The grips shortcut Grip 
menu appears when modes 
a grip is selected 

and you right-click. 


Options for 
each mode 


You can also use the grip modes Move, Rotate, Scale, and Mirror to automatically 
edit objects. To do this, pick the object to edit and select one of the grips to make it 
“hot.” When you see the ** STRETCH ** command, press [Enter] or the space bar to 
cycle through the command options like this: 


А5 iRETCH ** 
Specify stretch point or [Base point/Copy/Undo/exit]: .J 
Specify move point or [Base point/Copy/Undo/exit]: J 
c ROTATE NES 
Specify rotation angle or [Base point/Copy/Undo/Reference/eXit]: . 
** SCALE ** 
Specify scale factor or [Base point/Copy/Undo/Reference/exit]: J 
= MIRROR ** 
Specify second point or [Base point/Copy/Undo/eXit]: J 


AutoCAD also allows you to right-click and access the grips shortcut menu, 
shown in Figure 7-6. This menu is only available after a grip has been turned into a 
selected (hot) grip. 

The shortcut menu allows you to access the five grip modes without using the 
keyboard. After the shortcut menu is displayed, pick either Move, Mirror, Rotate, Scale, 
or Stretch as needed. The Base Point, Copy, and Undo options are also available on the 
grips shortcut menu. An added bonus in the grips shortcut menu is the Properties... 
option. Selecting this opens the Properties window, where you can change properties 
of the objects being edited. Selecting the Exit option closes the grips shortcut menu 
and removes the hot grip. 


Professional 


Tip Many of the AutoCAD editing operations can be 
performed by selecting an object and then activating the 
command. The editing commands can be selected from the 
pull-down menus, toolbars, or entered at the Command 
prompt. For example, the ERASE command can be used to 


clear the screen of all objects displayed with warm grips by 
© first picking the objects and then selecting the ERASE 
" command. This is called noun-verb selection, where the noun 
- (object to be modified) is selected first, then the verb 
- (editing command) is performed. The noun-verb selection 

is activated in the Selection tab of the Options dialog box. 
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Figure 7-7. 
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Moving an Object with Grips 


If you want to move an object with grips, select the object, pick a grip to use as 
the base point, and then press [Enter] or the space bar to cycle through the commands 
until you get to this prompt: 


МОЧЕ ** 
Specify move point or [Base point/Copy/Undo/exit]: 


The selected grip becomes the base point. Then, move the object to a new point 
by picking the new location. You may want to use an object snap mode or coordinates 
to place it in a new location. The Move mode is illustrated in Figure 7-7. If you acci- 
dentally pick the wrong grip or want to have a base point other than the selected grip, 
type b and press [Enter] for the Base point option and pick a new base point. You can 
also access the Move mode and Base Point option directly from the shortcut menu. 


With the exception of the Stretch grip mode, all objects 
in a warm status are modified with the grip mode opera- 
tion, whether or not the other objects have a hot grip. This 


can be helpful if many objects need to be moved, rotated, 
> scaled, or mirrored from a common base point. If several 
" grip points need to be stretched on several objects, the grip 
points to be modified must be hot. 


Exercise 7-2 

Ф Start a new drawing from scratch. 

@ Set architectural units. 

@ Set the polar tracking to an increment value of 45°. 

@ Draw a 1.5" (38 mm) diameter circle with its center at X = 2, Y = 3. 
Ф Use grips to move the circle 2" (50 mm) to the right. 

@ Save the drawing as ex7-2. 


Copying an Object with Grips 


The Copy option is found in each of the grip modes. When using the Stretch 
mode, the Copy option allows you to make multiple copies of the object you are 
stretching. Holding down the [Shift] key while performing the first stretching opera- 
tion also accesses the Multiple mode. The prompt looks like this: 
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** STRETCH (multiple) ** 
Specify stretch point or [Base point/Copy/Undo/exit]: 


The Copy option in the Move mode is the true form of the COPY command. You 
can activate the Copy option by typing c as follows: 


""MOVES* 

Specify move point or [Base point/Copy/Undo/eXit]: c 

** MOVE (multiple) ** 

Specify move point or [Base point/Copy/Undo/eXit]: (make as many copies as 
desired and enter x, press [Esc], or select Exit from the grips shortcut menn to exit) 


Holding down the [Shift] Key while performing the first move operation also puts 
you in the Copy mode. The Copy option works similarly in each of the editing commands. 
Try it with each to see what happens. When you are in Stretch or Move mode, you 
can also access the Copy option directly from the grips shortcut menu. 


Professional 
Tip When in the Copy option of the Move mode, if you make 


the first copy followed by holding the [Shift] key, the distance 
| — ofthe first copy automatically becomes the snap spacing for 
.— additional copies. 


Exercise 7-3 


Start a new drawing from scratch. 

Set architectural units. 

Set the polar tracking to an increment value of 45°. 

Use the RECTANG command to draw the objects shown at A, B, C, and D below. 

Do not draw dimensions. 

@ Use the Copy option of the Stretch grip mode to make Object A look similar to 
the example at the right. 

Ф Use the Copy option of the Stretch grip mode to make Object B look similar to 
the example at the right. Make two grips hot for this to work. 

Ф Use the Copy option of the Move mode to make multiple copies to the right of 
Object C by using coordinate entry or direct distance entry. 

Ф Use the Move mode to make multiple copies to the right of Object D while 
holding down the [Shift] key. 

@ Save the drawing as ex7-3. 
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Rotating an Object with Grips 


To rotate an object using grips, select the object, pick a grip to use as the base 
point, and press [Enter] or the space bar until you see this prompt: 


** ROTATE ** 
Specify rotation angle or [Base point/Copy/Undo/Reference/eXit]: 


Now, move your pointing device to rotate the object. Pick the desired rotation 
point, or type a rotation angle. 

Type r and press [Enter] if you want to use the Reference option. The Reference 
option may be used when the object is already rotated at an unknown angle and you 
want to rotate it to a new angle. To use the Reference option, type r at the Command 
prompt, or right-click and select Reference from the shortcut menu. AutoCAD prompts 
you to specify a reference angle. Using object snaps, snap to the endpoints of the object 
that is defining the unknown angle. Then type in the new desired angle. Figure 7-8 
shows the Rotate mode options. 


Figure 7-8. 
The rotation angle and Reference option of the Rotate grip mode. 
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The Reference option of the ROTATE command is 


| explained fully in Chapter 6, Basic Editing Commands. 


Exercise 7-4 

Start a new drawing from scratch. 

Set architectural units. 

Set the polar tracking to an increment value of 45°. 

Use the RECTANG command to draw a rectangle similar to the one shown at 
the left of Figure 7-8. Orient the long sides so they are at 0°. 

Use grips to rotate the object 45°. 

Rotate the object again to any angle. 

Use the Reference option to rotate the object so that it is oriented to a 45° angle. 
Save the drawing as ex7-4. 
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Scaling an Object with Grips 


If you want to scale an object with grips, select the object(s) to be scaled, then select 
a grip to be made hot. Cycle through the editing options until you get this prompt: 


SC ДЕ 
Specify scale factor or [Base point/Copy/Undo/Reference/eXit]: 


Move the crosshairs to increase or decrease the size of the object and pick when 
the object is dragged to the desired size. You can also enter a scale factor at the prompt 
line. Similar to the Reference option of the Rotate mode, you can use the Reference 
option for the Scale mode if you do not know the size or scale of an object but know 
the desired scale or size. 

The selected base point remains in the same place when the object is scaled. 
Figure 7-9 shows the two Scale mode options. When using the Reference option, the 
reference length is the current length of the object, and the new length is the desired 
length. 


Figure 7-9. 
Options for the Scale grip mode include using a scale factor or reference length. 
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The Reference option of the SCALE command is 


explained fully in Chapter 6, Basic Editing Commands. 


Exercise 7-5 


Start a new drawing from scratch. 

Set architectural units. 

Set the polar tracking to an increment value of 45°. 

Using the PLINE command, draw an object similar to the original object on the 
left in Figure 7-9. 

Activate grips to make a copy of the object to the right of the original. 

Scale the first object using a scale factor of 1.5. 

Use the Reference option to scale the second object to any height. 

Save the drawing as ex7-5. 
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Mirroring an Object with Grips 


If you want to mirror an object using grips, the selected grip becomes the first 
point of the mirror line. To use the Mirror grip mode, select the object to be mirrored, 
then select a grip to be used as the first point of the mirror line. Then press [Enter] or 
the space bar to cycle through the editing commands until you get this prompt: 


** MIRROR ** 
Specify second point or [Base point/Copy/Undo/eXit]: 


Select a second point that defines the second point of the mirror line. If a different 
first mirror line point is desired, use the Base point option to reset the first point of 
the mirror line. Pick another grip or any point on the screen as the second point of the 
mirror line. See Figure 7-10. The standard MIRROR command gives you the option to 
delete the old objects, but the Mirror grip mode does not. The old objects are deleted 
automatically. If you want to keep the original object while mirroring, use the Copy 
option of the Mirror mode. 
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Exercise 7-6 


Ф Start a new drawing from scratch. 

@ Set architectural units. 

@ Set the polar tracking to an increment value of 45°. 

@ Draw a shape similar to the original object in Figure 7-10. 
æ Use grips to mirror the object along the centerline. 

@ Save the drawing as ex7-6. 


Pasic Editing and Automatic Editing 


In Chapter 6 you were introduced to basic editing. Basic editing allows you to 
first enter a command and then select the desired object to be edited. You can also set 
system variables to first select the desired objects and then enter the desired command. 
The automatic editing features discussed in this chapter use grips and related editing 
commands to edit an object automatically, after you select the object. 
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Figure 7-11. 
The Selection Modes area of the Selection tab in the Options dialog box. 
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The Selection Modes area of the Selection tab in the Options dialog box allows 
you to control the way that you use editing commands. See Figure 7-11. Select or 
deselect the following options based on your own preferences: 

e Noun/verb selection. When you first select objects and then enter a command, 
it is referred to as the noun/verb selection. The pick box is displayed at the 
screen crosshairs when first selecting the objects. А “и” in this check box 
means that the noun/verb method is active. When using verb/noun selection, 
you enter the command before selecting the object. Remove the “и” from the 
Noun/verb selection check box to first enter the command before selecting 
objects to be modified. 


Some editing commands, such as FILLET, CHAMFER, 


OFFSET, EXTEND, and TRIM, require that you enter the 
© command before you select the object. 


e Use Shift to add to selection. When this check box is off, every object or group of 
objects you select is highlighted and added to the selection set for modifying. If 
you pick this check box, it changes the way AutoCAD accepts objects you pick. 
For example, if you pick an object, it is highlighted and added to the selection set. 
However, if you pick another object, it is highlighted and the first one is removed 
from the selection set. This means that you can only include one object by picking, 
or one group of objects with a selection window. If you want to add more items 
to the selection set, you must hold down the [Shift] Key as you pick them. 

e Press and drag. With Press and drag on, you create a selection window by 
picking the first corner, then moving the cursor while holding down the pick 
button. Release the pick button when you have the desired selection window. 
This option is off by default. This means that you need to pick both the first 
and second corner of the desired selection window by clicking the left mouse 
button. 
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e Implied windowing. This option is on by default. This means that you can auto- 
matically create a window box by picking the first point and moving the 
cursor to the right to pick the second point, or make a crossing box by picking 
the first point and moving the cursor to the left to pick the second point. 

e Object grouping. This option controls whether or not AutoCAD recognizes 
grouped objects as singular objects. When off, the individual elements of a 
group can be selected for separate editing without having to first explode the 
group. The GROUP command is discussed in Chapter 13, Interior Planning. This 
option is active by default. 

e Associative hatch. The default is off, which means that if an associative hatch 
is moved, the hatch boundary does not move with it. Select this toggle if you 
want all objects defining the boundary of an associative hatch to move when 
you move the hatch pattern. It is a good idea to have this on for most appli- 
cations. Hatches and hatch boundaries are fully explained in Chapter 19, 
Drawing Elevations. 


Setting Object Sorting Methods 


The Object Sorting Methods area shown in Figure 7-12 appears when you pick 
the User Preferences tab in the Options dialog box. The check boxes in the Object 
Sorting Methods area allow you to control the order in which objects are displayed or 
plotted. The check boxes are explained as follows: 

e Object selection. Objects selected using a windowing method are placed in the 

selection set in the order they occur in the drawing database. 

e Object snap. Object snap modes find objects in the order they occur in the 

drawing database. 

e Redraws. Objects are displayed by a REDRAW command in the order they 

occur in the drawing database. 

e Regens. Objects are displayed by a drawing regeneration in the order they occur 

in the drawing database. 

e Plotting. Objects are plotted in the order they occur in the drawing database. 


Figure 7-12. 
The User Preferences tab of the Options dialog box. 
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* PostScript output. The PSOUT command processes objects in the order they 
occur in the drawing database. PostScript? is a copyrighted page description 
language that is used in the desktop publishing industry. 

By default the Plotting and PostScript output modes are on. This should be adequate 
in most situations. In some instances it may be desirable for AutoCAD to sort objects in 
the order in which they appear in the drawing database. The drawing database 
contains information defining all objects and settings in a drawing. It is automatically 
created each time an object is drawn, objects are modified, or the drawing is regenerated. 
This database is not accessible by the drafter. 


Professional 


Tip Notice in Figure 7-12 that only two of the check boxes 
in the Object Sorting Methods area are checked. Object 


sorting takes time and should only be used if the drawing 
_ or application software you are using requires object sorting. 
_ Turn the Object selection sorting method on if you want 
AutoCAD to find the last object drawn when selecting over- 
lapping objects. 


Using the Properties Window 


An object or objects can be edited automatically using the Properties window. To 
edit an object using the Properties window, pick the Properties button from the Standard 
toolbar, select Properties from the Modify pull-down menu, or type mo, ch, props, or 
properties at the Command prompt. You can also toggle the Properties window on 
and off using the [Ctrl]+[1] key combination. If an object or objects have already been 
selected, you can also access the Properties window by right-clicking and selecting 
Properties from the shortcut menu. 


AutoCAD 2000 i Feature 


In AutoCAD 2000i, the Properties window opens automatically when 
you double-click on most objects. 


The Properties window appears as shown in Figure 7-13. The Properties window can 
be docked in the drawing area similar to a toolbar. This was discussed in Chapter 2. 

While the Properties window is displayed, you can enter commands and continue 
to work in AutoCAD. You can close the Properties window by picking the "X" in the 
upper-right corner. 

When you access the Properties window without first selecting an object, No selection 
appears in the top drop-down list. This means that AutoCAD does not have any objects 
selected to modify. The four categories—General, Plot style, View, and Misc—list the 
current settings for the drawing. You can organize the categories alphabetically by 
selecting the Alphabetic tab, or by category by selecting the Categorized tab. 

Underneath each category is a list of object properties. For example, in Figure 7-13 
the current color is ByLayer. To change a property, pick the property or its current 
value. Depending on the property that is selected, one of the following methods is 
used to set the new value, as shown in Figure 7-14: 

e А drop-down arrow appears. Press the drop-down arrow to change one of the 

values in the list. 
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Figure 7-13. 
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e A Pick Point button allows you to pick a new coordinate location. 

e A text box is used to input a new value. 
Once a property to be modified has been selected, a description of what that property 
does is shown at the bottom of the Properties window. 

In the upper-right portion of the Properties window is the Quick Select button. 
This accesses the Quick Select dialog box, where you can create object selection sets. 
The Quick Select dialog box was covered in Chapter 6, Basic Editing Commands. 
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AutoCAD 2000i Feature 


In AutoCAD 20001, the Properties window contains two additional buttons. 
The Select Objects button changes the cursor to a pickbox in the drawing area 
so you can select objects. A second button allows you to toggle the value of the 
PICKADD system variable. This setting determines if a second picked object 
is added to a selection set or if it replaces the first object in the selection set. 


Modifying an Object Using the Properties Window 


The previous discussion introduced you to the Properties window. The following 
explains how to change object properties in the Properties window. In order to modify 
an object, the Properties window must be open and an object must be selected. For 
example, if a circle and a line are drawn, and you need to modify the circle, first pick 
the circle to make its grips appear, and then open the Properties window. 

The Properties window displays the categories that can be modified for the circle. 
All objects have a General category. The General category allows you to modify prop- 
erties such as color, layer, linetype, linetype scale, plot style, lineweight, hyperlink, 
and thickness. For example, do the following to change the color of the circle: 

1. Select the Color property in the window by picking on the word Color. A drop- 
down arrow appears to the right of the current color. 

2. Select the drop-down arrow and a list of available colors appears. 

3. Select the new color. If the desired color is not in the list, select Other... from the 
bottom of the list. This displays the Select Color dialog box, from which a color can 
be selected. 

4. Press the [Esc] key to remove the grips and have the new color setting take effect. 
Once a color has been selected, the Properties window displays the current color for 
the circle. 

A description of each of the properties in the General category follows: 

e Color. Pick this property to display a drop-down arrow from which a color 
can be selected. At the bottom of the drop-down list is the Other... option, 
which displays the Select Color dialog box. 

e Layer. Select the desired layer for the object. This was discussed in Chapter 5, 
Layer Management. 

e Linetype. Select the desired linetype for the object. 

e Linetype scale. To change the object's linetype scale, highlight the value and 
type a new scale value. The linetype scale for an individual object is a multi- 
plier of the LTSCALE system variable. This was discussed in Chapter 5, Layer 
Management. 

e Plot style. Picking this property displays a drop-down arrow with various 
plot styles. Initially only one style is available: ByColor. In order to create a list 
of plot styles, you must create a plot style table. Plotting and plot styles are 
discussed in Chapter 24, Creating Layouts and Plotting. 

e Lineweight. Select the desired lineweight for the object. Lineweights are discussed 
in Chapter 5, Layer Management. 

e Hyperlink. Picking on this property displays a button with three dots. By 
selecting this button, you access the Insert Hyperlink dialog box. Use this 
dialog box to add a hyperlink to a graphical object, a description, or a URL 
address to an object. 

e Thickness. This property allows you to change the thickness of a 3D object in 
a text box. Thickness is discussed in Chapter 25, 3D Modeling. 

As stated earlier, all objects have a General category. Depending on the type of object 

that has been selected to modify, other categories are also displayed. See Figure 7-15. One 
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of the most common categories is Geometry. The properties within the Geometry cate- 
gory vary, depending on the type of object. Typically, there are three properties that 
allow you to change the absolute coordinates for the object by specifying the X, Y, and 
Z coordinates. By picking one of these properties, a pick button is displayed. The 
button allows you to pick a point in your drawing for the new location. In addition 
to the pick button, the value for the coordinate can also be changed in a text box. 

When multiple objects are selected, you can use the Properties window to modify 
all the objects, or you can pick only one of the selected objects to be modified. The 
drop-down list at the top of the Properties window displays the types of objects 
selected. See Figure 7-16A. Select All to change the properties of all of the selected 
objects. Only properties that are common to all the selected objects are displayed 
when All is selected. See Figure 7-16B. To modify only one object, select the appro- 
priate object type. 


Figure 7-16. Fick to edit 
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Figure 7-17. 
Multiple drawings 
can be tiled to make 
editing easier. 
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When all the changes to the object have been finished, press the [Esc] button on 
the keyboard to clear the grips and remove the object from the Properties window. 
The object is now displayed in the drawing window with the desired changes. 


The Properties window is discussed where appropriate 


throughout this text. 


Exercise 7-7 


Start a new drawing from scratch. 
Set architectural units. 
Set the polar tracking to an increment value of 45°. 
Create two layers named Line and Circle. 
Draw a line with endpoint coordinates X = 2, = 3, and X = 2, Y = 6 on the Line 
layer. 
@ Draw a circle with a radius of 1.250 and a center location of X = 6, Y = 4.5 on 
the Circle layer. 
@ Use the Properties window to edit the line as follows: 
Ф Change the start point to X = 6-3/4”, Y = 3-3/4". 
@ Change the endpoint to X = 6-3/4", Y = 6-3/4". 
Ф Change the layer to the Circle layer. 
@ Use the Properties window to edit the circle as follows: 
Ф Change the center location to X = 7-1/8”, Y = 5-1/4". 
@ Change the radius to 3/8”. 
@ Change the color to Cyan. 
@ Save the drawing as ex7-7. 


444% 


Architectural AutoCAD Drafting /Design/Presentation 


Professional 


Tip Using the Properties dialog box is a quick way of 
changing geometry that was drawn on the wrong layer to 


the correct layer. 


Editing Between Multiple Drawings 


One of the advantages of AutoCAD is the capability of editing more than one 
drawing at a time. This allows you to copy objects from one drawing into another 
drawing. You can also refer to another drawing to obtain information (such as a 
distance) while working in a different drawing. 

To take a look at how this works, use the OPEN command to first open ex7-6. 
Then use the OPEN command again to open ex7-7. Two drawings have now been opened 
in AutoCAD. In the Window pull-down menu, pick Tile Horizontally. This “tiles” the 
two open drawings as shown in Figure 7-17. 


Copying Objects Between Drawings 


The Windows function copy and paste is used to copy an object from one 
drawing to another. To use this feature in AutoCAD, the object being copied must be 
selected with grips. For example, if you want to copy the circle from drawing ex7-7 
into drawing ex7-6, you first select the circle. Once the circle is selected, right-click to 
get the shortcut menu shown in Figure 7-18. 


Figure 7-18. 
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The shortcut menu has two options that allow you to copy to the Windows 
Clipboard: 

e Copy. This option takes selected objects from AutoCAD and places them on the 
Windows Clipboard to be used in another application or another AutoCAD 
drawing. 

e Copy with Base Point. This option also copies the selected objects to the Clipboard 
but allows you to specify a base point to position the copied object when it is 
pasted. When using this option, AutoCAD prompts you to select a base point. 
Select a logical base point, such as a corner or center point of the object. 

Once you have selected one of the two copy options, make the second drawing 

active by picking within its window. Right-click and a shortcut menu is displayed as 
shown in Figure 7-19. Notice that the copy options remain available, but three paste 
options have become available below the copy options. The paste options are only avail- 
able if there is something on the Clipboard. The three options are described below: 

e Paste. This option pastes any information from the Clipboard into the current 
drawing. If the Copy with Base Point option was used to place objects in the 
Clipboard, then the objects being pasted are attached to the crosshairs at the 
specified base point. 

e Paste as a Block. This option “joins” all objects in the Clipboard when they are 
pasted into the drawing. The pasted objects act like a block in that they are single 
objects joined together to form one object. Blocks are covered in Chapter 9, Creating 
Symbols. Use the EXPLODE command to get the objects to act individually again. 

e Paste to Original Coordinates. This option pastes the objects from the Clipboard 
to the same coordinates from which they were located in the original drawing. 

You can also copy objects between drawings using a drag-and-drop method. To 

do this, first open both drawings and arrange their windows so they are both visible 
in the drawing area. Select the object to be copied, and then press and hold the right 
mouse button. Move the cursor into the other drawing and release the right mouse 
button. A menu pops up with choices of where to place the copied object. See 
Figure 7-20. The choices are described below: 

• Copy Here. This option places the dragged object at the cursor position where 
the right mouse button is released. 

e Paste as Block. Places the dragged objects into the new drawing as a block (all 
objects are grouped together). 

e Paste to Orig Coords. This option places the dragged objects into the new drawing 
at the same coordinates of the original drawing. 

e Cancel. Cancels the drag-and-drop operation. 


Figure 7-19. 
Right-click to access 
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and select one of 
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the Windows 
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Figure 7-20. 

This shortcut menu 
appears when 
copying an object 
between drawings 
using the drag-and- 
drop method. 


Exercise 7-8 


Open drawings ex7-6 and ex7-7, and tile the drawings horizontally. 

Use the Properties window to make the circle in ex7-7 green. 

Select the circle. 

Right-click and select Copy with Base Point. Select the center of the circle as the 
base point. 

Use [Ctri]+[Tab] key combination to make ex7-6 active. 

Right-click and select Paste from the shortcut menu. Pick a new location for the circle. 
Select the rectangle and "X" in ex7-6 and copy them to the Clipboard. 

Use the Paste as Block option to paste the objects into the ex7-7 drawing. 

Pick either the newly pasted rectangle or the "X" and notice that they are selected 
together as a group. 

Save the drawing ex7-8. 
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Chapter Test 


Answer the following questions оп a separate sheet of paper. 


. Define grips. 


. When using the Mirror grip mode, what is special about the selected grip? 
. When using the Mirror grip mode, identify the option to use if you want to select 


. When using the Mirror grip mode, are the original objects automatically deleted 
. What is the function of the Copy option of the Mirror grip mode? 


. Identify the term that refers to entering the command before selecting the object. 
. Identify the selection mode option that requires that you hold down the [Shift] 


. Identify the selection mode option that is on by default, and means that you can 


. Identify the keyboard combination that can be used to toggle the Properties window 


5. How do you close the Properties window? 


How do you activate grips on and off? 

What are unselected grips? 

When does a grip become a selected grip? 

How do you remove a highlighted object from a selection set? 

How do you change the size of grips? 

How do you adjust the pick box size? 

Name the grip mode that is activated when you pick a grip. 

What is the function of the Base point option? 

What does the Copy option of the grip modes do? 

How do you make more than one grip hot at the same time? 

How do you remove hot grips from the selection set? 

When the Stretch grip mode is active, identify how to access the Move mode? 
When is the grips shortcut menu available? 

How do you access the grips shortcut menu? 

What does the Undo option of the grips shortcut menu do? 

Briefly discuss what happens when you pick the Properties... option in the grips 
shortcut menu. 

Name the grip mode for which the Copy option is the true form of the COPY 
command. 

When using the Move grips mode, how can you set a snap spacing for multiple 
copies? 

Identify two ways to scale an object when using the Scale grips mode, other than 
with the Reference option. 


a new first point of the mirror line. 
or automatically kept? 


Give the term that refers to first selecting objects and then entering the command. 


key when selecting multiple objects. 


automatically create a window by picking the first point and moving the cursor 
to the right to pick the second point, or make a crossing box by picking the first 
point and moving the cursor to the left to pick the second point. | 
What is the purpose of the Object Sorting Methods area of the User Preferences | 
tab in the Options dialog box? » 
Identify the toolbar button that opens the Properties window. 


. Name the pull-down menu where the Properties function is found. | 


Give the Command prompt entries that can be typed to access the Properties 
window. 


on and off. 
When is Properties available in the shortcut menu? 


What does it mean when No selection is specified at the top of the list in the 
Properties window? 
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Drawing Pro < $ 
. Draw the objects shown at A below and then use the Stretch grip mode to make t em 


. Explain how you change a property in the Properties window. 
. Briefly outline the sequence of activities that you would use to change the color 


of a circle using the Properties window. 


. How do you change an object's layer in the Properties window? 
. Identify two ways to change the location of an object using the Properties 


window. 


. If several objects are selected, how do you use the Properties window to change 


the properties of one of the objects? 


. If several objects are selected, how do you use the Properties window to change 


the properties of all of the objects? 


. Give the sequence of activities to use if you want to copy a circle from one drawing 


to another. Assume that the drawings are both displayed in the AutoCAD window. 


. Name the option that takes selected objects from AutoCAD and places them on 


the Windows Clipboard to be used in another application or another AutoCAD 
drawing. 


. Name the option that takes selected objects from AutoCAD and places them on 


the Windows Clipboard but allows you to specify a base point to position the 
copied object when it is pasted. 


. Identify the option that pastes any information from the Windows Clipboard into 


the current drawing. 


. Name the option that "joins" all objects in the Clipboard when they are pasted into 


the drawing. 


. Name the option that pastes objects from the Clipboard to the same coordinates 


from which they were located in the original drawing. 
Explain the drag-and-drop process of copying objects between drawings. 
Which cut and paste option is identical to the drag-and-drop Copy Here option? 
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look like the objects at B. Do not include dimensions. Save the drawing as p7-1. ` 


LH ER 
В 


ov 


Chapter 7 Grip Editing 


ie 
» 


- 
» 


» 


J 


279 


2. Draw the object shown at A below. Then using the Copy option of the Move grip 
mode, copy the object to the position shown at B. Edit Object A so that it resembles 
Object C. Edit Object B so that it looks like Object D. Do not include dimensions. 
Save the drawing as p7-2. 


iB юш 


3. Draw the object shown at A below. Do not be concerned about scale. Then copy 
the object, without rotating it, to a position at B indicated by the dashed lines. 
Then, rotate the object 45°. Copy the rotated object at B to a position at C indi- 
cated by the dashed lines. Use the Reference option to rotate the object at C to 25? 
as shown. Save the drawing as p7-3. 


4. Draw the individual objects (vertical line, horizontal line, circle, arc, and "C" shape) 
at A below using the dimensions given. Then, use grip modes to create the object 
shown at B. Do not include dimensions. Save the drawing as p7-4. 
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5. Use the completed drawing from Problem 7-4. Erase everything except the 
completed object and move it to a position similar to A below. Copy the object 
two times to positions B and C. Use the Scale grip mode to scale the object at B 
to fifty percent of its original size. Use the Reference option of the Scale grip 
mode to enlarge the object at C from the existing 9 1/2" length to a 11 1/2" length 
as shown in C. Do not include dimensions. Save as p7-5. 


6. Draw the workspace layout shown at A. Use the Mirror grip mode to complete 
the four quadrants as shown at B. Place the desks and chairs on a layer named 
Furniture. Save the drawing as p7-6. 
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Detail drawings provide construction information for a specific portion of the building. This 


drawing details the construction of a staircase. 
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Learning Objectives 


leting this chapter, you will be able to: 

апа discuss proper text standards. 

> Use the TEXT command to create single-line text. 
Make multiple lines of text with the MTEXT command. 
Create text styles using the Text Style dialog box. 
Explain the purpose of the Quick Text mode. 

Ф Edit existing text. 

Ф Change text properties using the Properties window. 
@ Check your spelling. 

Ф Search for and replace text material automatically. 


Important Terms 


Big Fonts scaleable 

І character mapping selected text 
command line editing text 
composition text baseline 
control code text boundary 
font text style 
justify tolerance stack 
line text word wrap 


multiline text 


Words and notes on drawings have traditionally been added by hand lettering. 
This is a slow, time-consuming task. CAD software has reduced the boring nature of 
adding notes to a drawing. In CAD, lettering is referred to as text. 

There are advantages of computer-generated text over hand-lettering techniques. 
When performed by computer, lettering is faster, often easier to read, and normally 
more consistent. This chapter shows how text can be added to drawings. 
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Text Standards 


Company standards often dictate how text appears on a drawing. The heights of 
letters vary depending on the plotting scale of the drawing. Text heights should be large 
enough so the text on the finished drawing can by easily read. The following lettering 
heights are recommended as a general guideline for plotted text: 


Шет  — Plotted Text Height 
Main titles 1/4” to 1/2” 


3/16” to 1/4” 


3/32” {о 5/32” 
(1 /8” common) 


Sheet number in title block WX eo TU" 


When plotting drawings at smaller scales such as 1/8” = 1'-0" or 3/32” = 1'-0", 
increase the lettering heights for additional clarity. For example, increase the general 
lettering from 3/32” to 1/8” or even 3/16”. 

Company standards normally specify the type of text fonts used on drawings. A 
font is a style of lettering. AutoCAD comes with three types of architectural fonts: 

e CityBlueprint 

e CountryBlueprint 

e Stylus BT 

These fonts make text in your drawing appear hand lettered. Other fonts that 
appear hand lettered can be purchased from computer stores or downloaded from 
the Internet. Figure 8-1 shows examples of fonts. Fonts are discussed in greater detail 
later in the chapter. 

Vertical or inclined text may be used on a drawing, depending on company prefer- 
ence. See Figure 8-2. One or the other is recommended, but do not use both. Computer- 
generated text offers a variety of styles for specific purposes, such as titles, general notes, 
and captions. Text on a drawing is normally uppercase, but lowercase letters are used 
in some applications. 

Numbers in dimensions and notes are the same height as the general notes. Fractions 
can also be created in AutoCAD with either a horizontal or diagonal fraction bar. A 
dash or space is usually placed between the whole number and the fraction. See 
Figure 8-3. 


Figure 8-1. 
Standard architectural fonts. 


Sample of Citulueprint font Sample of RomanS font Sample of Archisel font 


ample of CountryPlueprint font Sample of Arial font Sample of Archsty font 
Sample of Stylus BT font Sample of Times New Roman font 
Sample of Italic font 


Figure 8-2. 
Vertical and 
inclined text. 
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Figure 8-4. 
Examples of text justification. 
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Text Composition 


Composition refers to the spacing, layout, and appearance of the text. With 
manual lettering, it is necessary to space letters correctly. Spacing is performed auto- 
matically with computer-generated text. 

Notes should be placed horizontally on the drawing to make reading easier. In some 
cases, notes may be placed vertically as long as the vertical text can be read from the 
right side of the sheet. AutoCAD automatically sets the horizontal line spacing. This 
helps maintain the identity of individual notes. 

The term justify means to align the text in relation to the starting point. For example, 
left-justified text is aligned along the left edge, and right-justified text is aligned along 
the right edge. Most lines of text are left-justified. Figure 8-4 shows examples of justi- 
fied text. i 


Using AutoCAD to Draw Text 


There are two types of text objects in AutoCAD. With line text, each line of text is 
aseparate object. With multiline text, a single text object can consist of several lines. Line 
text is entered at the prompt line using the TEXT command. Multiline text is created in 
the Multiline Text Editor, which is accessed using the MTEXT command. These commands 
are used differently, but their options are similar. Both line text and multiline text objects 
can be assigned text styles, which define the appearance of the text. 


Creating Line Text 


The TEXT command is used to create line text. When using the TEXT command, 
you can see the text on the screen as you type. Each line of text is a single text object. 
Line text is most useful for text items that require only one line of text, or multiple lines 
if each line is a separate text object. If the text has multiple lines or requires mixed fonts, 
sizes, or colors, multiline text should be used. 
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TEXT The TEXT command can be issued by picking Single Line Text from the Text 
Ue cascading menu in the Draw pull-down menu, or typing text at the Command prompt 
е соб Line as follows: 
Text 


Command: text. 

Current text style: current Text height: current 

Specify start point of text or [Justify/Style]: (pick a starting point for text) 
Specify height «current»: (enter a text height value or press [Enter]) 
Specify rotation angle of text «0»: (enter a rotation value or press [Enter]) 
Enter text: (type text). 

Enter text: (type the next line of text or press [Enter] to complete) 
Command: 


When the Enter text: prompt appears, a text cursor equal in size to the specified text 
height appears on the screen at the text start point. The TEXT command can be used to 
enter multiple lines of text by pressing [Enter] at the end of each line. The Enter text: 
prompt is repeated for the next line of text. Press [Enter] twice to end the command. 
You can cancel the TEXT command at any time by pressing the [Esc] key. This action 
erases any incomplete lines of text. 

A great advantage of line text is that multiple lines of text can be entered with 
each line being a separate text object at different locations. This allows you to enter 
multiple lines in a single prompt sequence, but then edit each line individually. 

While in the TEXT command, the crosshairs can be moved independently of the 
text cursor. Selecting a new start point completes the line of text being entered and 
begins a new line at the selected point. Thus, multiple lines of text may be entered 
anywhere in the drawing without exiting the command. This can save drafting time. 
The following are a few aspects of the TEXT command to remember: 

e When you end the TEXT command, the entered text is erased from the screen, 

then regenerated. 

e Regardless of the type of justification selected, the cursor appears as if the text 
is left-justified. However, when you end the TEXT command, the text disap- 
pears and is then regenerated with the alignment you requested. Justification 
is discussed later in this chapter. 

e When you use a control code sequence for a symbol, the control code, not the 
symbol, is displayed. When you complete the command, the text disappears 
and is then regenerated showing the proper symbol. Control codes are discussed 
later in this chapter. 

e If you cancel the TEXT command, an incomplete line is deleted. 


The TEXT command can also be activated by typing dt 


* or dtext at the Command prompt. 


The Start Point Option 


After entering the TEXT command, you are given the Specify start point of text or 
[Justify/Style]: prompt. The default option allows you to select a point on the screen where 
you want the text to begin. This point becomes the lower-left corner of the text. After you 
pick the start point, the next prompt reads: 


Specify height «current»: 
This prompt allows you to select the text height. The default value is 3/16" if using 


architectural units or 0.2000 if using decimal units. The previously selected letter 
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height is displayed as the current value. If you want letters that are 1/8" high, enter 
1/8 or .125 at the Specify height: prompt. The next prompt follows: 


Specify rotation angle of text «0»: 


The default value for the rotation angle is 0, which places the text horizontally. 
The values rotate text in a counterclockwise direction. The text pivots about the starting 
point as shown in Figure 8-5. 

The last prompt is the following: 


Enter text: 


Type the desired text and press [Enter]. If no other justification is selected, the text is 
left-justified. 


The Justify Option 


Justification is how a text appears in relationship to the start point. The TEXT 
command offers a variety of justification options. Left-justification is the: default, 
which places the text to the right of the start point. If you want another option, enter 
jat the Specify start point of text [Justify/Style]: prompt. When you select the Justify option, 
you can use one of several text alignment options. These options can be seen in the 
command sequence below, and are explained in the next sections: 


Command: dt, text, or dtext 

Current text style: current Text height: current 

Specify start point of text or [Justify/Style]: j- 

Enter an option [Align/Fit/Center/Middle/Right/TL/TC/TR/ML/MC/MR/BL/BC/BR]: 


e Align (A). When this option is selected, you are prompted to select two points 
between which the text string is confined. The two points are the ends of the 
text baseline (bottom edge of the text). The start and endpoints can be placed 
horizontally or at an angle. AutoCAD automatically adjusts the text width to 
fit between the selected points. The text height is also changed with this 
option. The height varies according to the distance between the points and the 
number of characters. See Figure 8-6A. 
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Figure 8-6. 
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A—In aligned text, E TEX! НЕОН HE TEXT VW ДГ] 
letters are scaled hori- © AUTOMATICALLY ADJUSTED IS ADJUSTED AUTOMATICALLY 
zontally and vertically T SO THAT ТЕЕ TES. 
to stretch between two Pfad BERE HEIGHT REMAINS THE 
Pone TWO PICKED POINTS SAMESEOR EACH 


B—In fit text, the text 
width is adjusted auto- 
matically between the 
two points. 


b — 4 г 31 — 


Professional 
Tip TEXT is not recommended for aligned text because the 


text height for each line is adjusted according to the width. 
One line may run into another. 


e Fit (Р). This option is similar to the Align option, but the text height does not 
change. After entering the endpoints for the text baseline, a Specify height: 
prompt allows you to enter the text height. AutoCAD adjusts the letter width 
to fit between the two given points, while keeping the text height constant. 
See Figure 8-6B. 

e Center (C). This option allows you to select the center point for the baseline of the 
text. Enter the letter height and rotation angle after picking the center point. This 
example uses a 1/2" height and a 0? rotation angle. The prompts appear as follows: 


Enter an option [Align/Fit/Center/Middle/Right/TL/TC/TR/ML/MC/MR/BL/ 
BC/BR]: с.) 

Specify center point of text: (pick a point) 

Specify height «current»: .5.1 

Enter text: 


e Middle (M). This option allows the text to be placed both horizontally and 
vertically from the selected middle point. The letter height and rotation can 
also be changed. The command sequence is similar to the sequence for the 
Center option. 

e Right (Н). This option justifies text at the lower-right corner of the text, allowing 
it to be placed to the left from the selected point. The point is entered at the End 
point: prompt. The letter height and rotation can also be entered. The command 
sequence is similar to the sequence for the Start point option. Figure 8-7 compares 
the Center, Middle, and Right options. 


Figure 8-7. 

Three justification CENTER JUS HFIED TEXT 
options with starting A 

points shown. 

A—Center justification MIDDLE JUS #FIED TEXT 
option. B 

B—Middle justification 

option. 

C Right justification RIGHT JUSTIFIED TEXT + 
option. С 
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Figure 8-8. 
Using the TL, TC, TR, ML, MC, MR, BL, BC, and BR justification options. 


TL (Top Left) TC (Top Center) TR (Top Right) 
ML (Middle Left) MC (Middle Center) MR (Middle Right) 


Top Line 


Middle Line 
Bottom Line 


“1 ТСТ а РР || Г OE Se СУ 
NEL ey ДАЕ a TN TCT Lad 


L (Bottom Left) C (Bottom Center) BR (Bottom Right) 


Other Text Alignment Options 


There are a number of text alignment options that allow you to place text on a 
drawing in relation to the top, bottom, middle, left side, or right side of the text. These 
alignment options are shown in Figure 8-8. These options are shown as abbreviations 
that correlate to the TEXT prompt line. To use one of these options, type the two letters 
for the desired option and press [Enter]. 


Professional 


Tip If you already know which text alignment option you 
want to use, you can enter it at the Specify start point of text or 


[Justify/Style]: prompt without accessing the Justify option. 
| Just type the letter or letters of the desired option and press 
; [Enter]. 


Special Symbols and Formatting 


Many drafting applications require special symbols for text and dimensions. As 
discussed earlier, symbols can be inserted into the Multiline Text Editor using the 
Character Map dialog box. When creating single-line text with the TEXT command, 
control codes are used to add symbols and additional formatting. 

A control code is a sequence of characters used to identify special symbols or 
formatting. Control codes consist of two percent signs (%%) followed by a third char- 
acter. The third character represents the symbol or formatting. The following table 
lists some of the available control codes: 


Control Code _ pasa A 


For example, in order to add the note @2.75, type %%c2.75 at the Enter text: 
prompt. When the text appears on screen, the control code (%%c) is replaced with the 
diameter symbol (Ø). See Figure 8-9A. 

Text can be underscored (underlined) or overscored by typing a control code in 
front of the line of text. For example, the note UNDERSCORE TEXT must be entered as 
%%UUNDERSCORE TEXT. The resulting text is shown in Figure 8-9B. A line of text 
may require both underscoring and overscoring. For example, the text entry 
96960969eULINE OF TEXT produces the note with bod: underscore and overscore. 
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Figure 8-9. Eu 

A—The control code "o 9 C2.75 = 22 A 12 P 
%%C creates the Ø A 

(diameter) symbol. 


B—Th trol E. 
Xx %%UUNDERSCORE TEXT = UNDERSCORE TEXT 


underscores the text. B 


The %%u and %%o control codes are toggles that turn underscoring and over- 
scoring on and off. Type %%u preceding a word or phrase to turn underscoring on. 
Type %%u after the desired word or phrase to turn underscoring off. Any text following 
the second %%u then appears without underscoring. For example, DETAIL A BEAM 
CONNECTION is entered as %%UDETAIL A%%U BEAM CONNECTION. 

A single percent sign can be added normally. However, when a percent sign must 
precede another control sequence, %%% is used to force a single percent sign. For 
example, in order to type the note 25%+2%, you must enter 25%%%%%P2%. 


Professional 


Tip Many drafters prefer to underline view labels or drawing 
titles such as SECTION A-A or FIRST FLOOR PLAN. Rather than 


drawing a line under the text, use underscoring and the 
| Center justification option. The view labels are automatically 
© underlined and centered under the views or details they 


$ identify. 


Command Line Editing 


Command line editing is the process of entering or modifying text at the Command 
prompt without typing each individual letter. The following lists the functions of 
editing keys when you are working in the command window: 

e [Delete]. Deletes the character to the right of the text cursor. 

e [Backspace]. Deletes the character to the left of the text cursor. 

e [<]. The left arrow key moves the cursor left through the text currently on the 
command line. Doing this allows you to reposition the cursor to insert text or 
words that were skipped when entering the text. 

e [>]. After using the left arrow key, the right arrow key moves the cursor back 
to the right. 

e [Home]. Moves the cursor to the home position, which is in front of the first 
character typed at the prompt line. 

• [End]. Moves the cursor back to the far right, at the very end of the text typed 
at the prompt line. 

e [Insert]. Toggles the command line between Insert mode and Overwrite mode. 
In Insert mode, new text is inserted at the cursor position, and any text existing 
to the right of the cursor is moved to the right. When in Overwrite mode, new 
text entered replaces the character at the cursor position. 

e [Т]. The up arrow key moves backward through previously typed commands, 
allowing them to become a text entry. You might think of it as moving up the 
list of previous text. 

e [J]. After moving backward through any number of previous lines, the down 
arrow key moves forward again. You might think of this as moving back down 
the list of previously entered text. 
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e [Page Up]. Does not directly affect the actual prompt line, but moves the history 
lines (the lines that show the previous prompt lines) up whatever number of 
lines is currently displayed. History lines are the lines that show the previous 
prompt lines. 

e [Page Down]. Same as the [Page Up] key, except it moves back down the history 
list. 

These command line editing functions can be used when entering single-line 
text. In addition, the space bar does not function as the [Enter] key when the TEXT 
command is active. If Insert mode is active, the space bar inserts a space in the single- 
line text at the cursor position. If Overwrite mode is active, the space bar replaces the 
character to the right of the cursor with a space. 


Exercise 8-1 


Ф Start a drawing from scratch. 
Ф Set architectural units. 


Ф Use the TEXT command to type the following lines of text exactly as shown. 
= Use 1/4” letter height and 0° rotation angle. 


LETTERING HAS TYPICALLY BEEN A SLOW, TIME-CONSUMING 
TASK. COMPUTER-AIDED DRAFTING HAS REDUCED THE 
TEDIOUS NATURE OF PREPARING LETTERING ONA 

DRAWING. IN CAD, LETTERING IS REFERRED TO AS TEXT. 
COMPUTER-GENERATED TEXT IS FAST, CONSISTENT, AND 
EASIER TO READ. 


@ Use the TEXT command to type the following information. Each time, change 


the text option to obtain the format given. Use 1/2” letter height and 0° rotation 
angle. 


AUTOCAD TEXT LEFT-JUSTIFIED USING THE START POINT OPTION. 
AUTOCAD TEXT RIGHT-JUSTIFIED USING THE RIGHT OPTION. 
AUTOCAD TEXT ALIGNED USING THE ALIGN OPTION. 

AUTOCAD TEXT CENTERED USING THE CENTER OPTION. 
AUTOCAD FIT TEXT USING THE FIT OPTION. 

AUTOCAD TEXT USING THE MIDDLE OPTION. 


@ Use the TEXT command to type the following information. Each time, change the 
text option to obtain the format given in each statement. Use 1/2” letter height 
and 0° rotation angle. 


AUTOCAD TOP/LEFT OPTION. 
AUTOCAD TOP/CENTER OPTION. 
AUTOCAD TOF/RIGHT OPTION. 
AUTOCAD MIDDLE/LEFT OPTION. 
AUTOCAD MIDDLE/CENTER OPTION. 
AUTOCAD MIDDLE/RIGHT OPTION. 
AUTOCAD BOTTOM/LEFT OPTION. 
AUTOCAD BOTTOM/CENTER OPTION. 
AUTOCAD BOTTOM/RIGHT OPTION. 


@ Save the drawing as ex8-1. 
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MT 


Draw The MTEXT command is used to create multiline text objects. Instead of each line 
gem being individual objects, all the lines are one object or one paragraph of text. The 
Text MTEXT command is accessed by picking the Multiline Text button in the Draw toolbar, 
a s picking Multiline Text... in the Text cascading menu of the Draw pull-down, or entering 


Al t, mt, or mtext at the Command prompt. 

After entering the MTEXT command, AutoCAD asks you to specify the first and 
second corners of the text boundary. The text boundary is an imaginary box within 
which the multiline text is placed. When you pick the first corner of the text boundary, 
the cursor changes to a box. Move the box until you have the desired size for your para- 
graph and pick the opposite corner. See Figure 8-10. 

When drawing the boundary window for multiline text, an arrow in the window 
shows the direction of text flow. While the width of the rectangle drawn provides a 
limit to the width of the text paragraphs, it does not affect the possible height. The 
rectangle height is automatically resized to fit the actual text entered. The direction of 
the flow indicates where the rectangle is expanded if necessary to accommodate addi- 
tional text. The flow of the text is based on the justification of the multiline text. This 
is the command sequence: 


Multitine Text 


Command: t, mt, or mtext.J 

Current text style: current Text height: current 

Specify first corner: (pick the first corner) 

Specify opposite corner or (Height/Justify/Line spacing/Rotation/Style/Width]: 
(pick the other corner) 


After picking the text boundary, the Multiline Text Editor appears. See Figure 8-11. 
The Character tab is used to enter text, change features (such as font, text height, and 
color), and copy text. The Properties tab is used to change features such as the current 
text style, justification, text boundary width, and rotation angle for the text. The Line 
Spacing tab is used to control line spacing between lines of text for new or selected 
multiline text. The Find/Replace tab is used to replace selected words with new words. 

The AutoCAPS button is at the lower-right corner of the status bar. This button 
controls the caps lock for the Multiline Text Editor. You can turn caps lock on or off by 
double-clicking the AutoCAPS button. You can also right-click on the AutoCAPS button 
to display the AutoCAPS shortcut menu, shown in Figure 8-11. When active, the 
AutoCAPS option automatically toggles caps lock on whenever the Multiline Text Editor 
is accessed. The Toggle CAPS option turns caps lock on or off globally, identical to the 
[Caps Lock] key on the keyboard. 


Figure 8-10. 

The text boundary 
is a box in which 
the multiline text is 
placed. The arrow 


Firet corner 


indicates the direc- Direction in 
tion the text will which text 
flow as it is typed. / will flow 
Opposite 
corner 
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Figure 8-11. 
The Multiline Text Editor with the AutoCAPS shortcut menu activated. Enter text in the text 
window. 


Adjust text Adjust text Control spacing Search and Right-click the AutoCAPS 
qualities properties between lines replace words button to access the 
shortcut menu 


Multiline Trt Editor 


Identifies function Text Identifies text AutoCAPS 
of the current tab window cursor location button 


When entering text in the text window, you can move the cursor down to a new 
line by pressing the [Enter] key or by picking with your pointer. A new line is also created 
when the text extends past the right side of the text boundary. AutoCAD automatically 
moves the cursor to the next line, which is called word wrap. 

When the text window is filled with text and a new line is added, previous lines 
are hidden and a scroll bar is displayed at the right. Use the scroll bar to move up and 
down to access lines in the text window. A column is created every time the text 
cursor moves to the right. A column is one character wide, whether it is an actual text 
character or a space. 


| 


Exercise 8-2 
St rawing from scratch. 


hitectural units. 
ess the MTEXT command and create a text boundary that is 4" wide and 2 


” 


Pick each of the tabs: Character, Properties, Line Spacing, and Find/Replace. 
Look at the features in each tab and read the message in the lower-left corner 
of the Multiline Text Editor. 

@ Pick in the text window to establish the cursor. Type anything you want and 
press the [Enter] key to watch the line and column number change in the lower- 
right corner. 

@ Type enough text or press the [Enter] key enough times so the scroll bar is 

displayed on the right. 

Pick the OK button when done to see the text displayed on the screen. 

Save the drawing as ex8-2. 


++ 


Modifying Character Properties 


The Multiline Text Editor is displayed after you define the text boundary. The 
editing window is the primary feature of this dialog box. There are four tabs in this 
dialog box. The Character tab is open by default. This is where character formatting 
is set and modified. Character formatting refers to the content and appearance of the 
characters in the text object you are editing. 
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While in the Multiline Text Editor, there are a number of keystroke combinations 


Keystroke 
6-101 (01 


[Ctri]« |] 
(Ctrl]+[<] 


[Home] 

[End] 

[Delete] 
[Backspace] 
[Ctri]-[Backspace] 
[Ctrl]«[C] 


[Ctrl] 4[V] 
[Ctrl]+[X] 
[Ctrl]+[Z] 
[Enter] 


[Page Up] 
[Page Down] 


[Ctrl]+[Page Up] 
[Ctrl]+[Page Down] 


[Ctr] [Home] 
[Ctri]- [End] 
[Ctrl]+[A] 


[Shift]+[-] 
[Shift]+[<] 


[Shift}+[1] 
[Shift]+[_] 


[Ctri]«[Shift]«[] 
[Ctri]«[Shift]«[—] 


[Esc] 


available. These combinations are as follows: 


Function 


Arrow keys move the cursor through the text one position in the direction 
indicated by the arrow. 


Moves the cursor one word in the direction indicated. 


Moves the cursor to the start of the current line. 

Moves the cursor to the end of the current line. 

Deletes the character immediately to the right of the cursor. 
Deletes the character immediately to the left of the cursor. 
Deletes the word immediately to the left of the cursor. 


Copy selection to Clipboard. The Clipboard is an internal storage area that 
temporarily stores information that you copy or cut from a document. 


Paste Clipboard contents to the selection or current cursor location. 
Cut selection to Clipboard. 

Undo. 

Ends the current paragraph, starting a new one on the next line. 


These keys move the cursor up to twenty-eight rows in the indicated direction. 


These keys move the cursor to the top or bottom of the currently visible page 
of text. 


Moves the cursor to Line 1, Column 1. 
Moves the cursor to the last character position. 
Selects all text in the current multiline text object. 


Selects or deselects text. Increases or decreases the selection one character at 
a time, depending on the direction indicated. 


Selects or deselects text. Increases or decreases the selection one line at a time, 
depending on the direction indicated. 


Selects or deselects text. Increases or decreases the selection one word at a time, 
depending on the direction indicated. 


Closes the Multiline Text Editor, negating any changes made. 


Professional 
Tip 


Text can be pasted from any text-based application into 
the Multiline Text Editor. For example, you can copy text 
from an application such as Microsoft? Word and then 
paste it into the Multiline Text Editor. The pasted text retains 

| its properties. Likewise, text copied or cut from the Multiline 

© Text Editor can be pasted into another text-based applica- 
tion. This can be very useful if someone has already created 
specification notes in another program other than AutoCAD 
and the same notes need to be placed in your drawings. 


As you move the cursor into the editing window, it changes shape. If you have 
used other Windows text editors, this is a familiar text cursor shape. Pointing to a 
character position within the text and pressing the pick button causes the cursor to be 
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Figure 8-12. 
The Character tab of the Multiline Text Editor. 


Font Font height Bold Italic Underline Undo Stack/Unstack Textcolor Insert 
list list list symbol 


‘Multiline Text Editor i xd 


| {ув sil Сесе — a | 
im | i Importe | 
|е used to format 2 кеу || 
individual words in | | 
multiline text. lm ^ 


placed at the selected location. You can then begin typing or editing as needed. If you 
begin typing where the text cursor is initially placed, your text begins in the upper- 
left corner of the text boundary. 

Text is selected in the same way as with most standard Windows text editors. 
Place the cursor at one end of the desired selection, and then press and hold the pick 
button. Drag the cursor until the desired text is highlighted, and then release the pick 
button. Now, any editing operations you perform affect the highlighted text. For 
example, a copy or cut operation places the highlighted text on the Clipboard. One 
other way to highlight text is to move your mouse to the word you would like to 
highlight and double-click on it. To entirely replace the highlighted text with new 
text, either paste the new text from the Clipboard or begin typing. The selection is 
erased and the new text appears in its place. 

As you type in the Multiline Text Editor, the text cursor moves to the right. When 
the cursor gets to the end of the text window, the line of text moves to the left, 
allowing you to continue typing. Notice the scroll bar below the text window. Move 
the scroll bar to the left or right as needed to display hidden text. 

Figure 8-12 illustrates the features found in the Character tab. Keep in mind that 
selected text refers to text that you have highlighted in the text window: 

e Font list. Pick the drop-down arrow to open the drop-down list of available 
text fonts. Picking one of the options allows the selected text or any new text 
to have its font changed. This overrides the font used in the current style. Txt 
is the default text font. 

e Font height list. Use this list to specify the height of selected or new text. This 
overrides the current text height setting and the text height set within the text 
style. 

. Bold. Pick this button to have the selected text become bold. This only works 
with some TrueType? fonts. The shape fonts do not have this capability. 
(TrueType and shape fonts are discussed later in this chapter.) 

e Italic. Pick this button to have the selected text become italic. This only works 
with some TrueType fonts. The shape fonts do not have this capability. 

e Underline. Picking this button underlines selected text. 


If you select text that is already bold, picking the Bold 
| button returns the text to its normal appearance. This is also 
true for italic and underline formatting. 
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e Undo. Pick this button to undo the previous activity. Press again to redo the 
undone activity. 

e Stack/Unstack. This button allows selected text to be stacked vertically or diag- 
onally. To use this feature for drawing a vertically stacked fraction, place a 
forward slash between the top (numerator) and bottom (denominator) items. 
Then select the text with your pointing device and pick the button. This button 
is also used for unstacking text that has been previously stacked. You can also 
use the caret (^) character between characters if you want to stack the items 
without a dividing line. This is called a tolerance stack. Typing a number sign 
(#) between selected numbers results in a diagonal fraction bar. See Figure 8-13. 

e Text color list. The text color is set as ByLayer as default, but you can change 
the text color by picking one of the colors found in the Text color drop-down 
list. Selected text or any new text is now created with a color. 

e Insert symbol. The Symbol button opens the options for inserting symbols at 
the text cursor location. See Figure 8-14. The Non-breaking Space option keeps 
two separate words together. The Other... option opens the Character Map 
dialog box shown in Figure 8-15. To use this dialog box, pick the desired 
TrueType symbols from the Font: drop-down list. The following are the steps 
for using a symbol or symbols: 

1. Pick the desired symbol and then pick the Select button. The selected 
symbol is displayed in the Characters to Copy: box. 


Figure 8-13. 
Different types of 
stacked items. 


Typed Stacked 
eS a 


Diagonal Fracti 
gonal Fraction 2 /2 


Figure 8-14. 

The Symbol menu 

options. z1 | Control codes 
Fic to select can be typed in 

Unicode symbols text window 
Нам - Selecting a different Selected Pick Pick to copy 
cus ае font provides a different symbol to select symbol to 
dialog box. 
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2. Pick the Copy button to have the selected symbol or symbols copied to the 
Clipboard. 

. Pick the Close button to close the dialog box. 

4. Back in the Multiline Text Editor, place the text cursor where you want the 
symbol displayed. 

5. Move the screen cursor to anywhere inside the text window and right- 
click to display the Edit text shortcut menu. 

6. Pick the Paste option to have the selected symbols pasted at the text 
cursor location. 


GO 


Professional 


Tip When a symbol in the Character Map dialog box is high- 
lighted, a keyboard shortcut appears on the right side of the 
status line. Many of these shortcuts involve the [Alt] key and a 
number, such as [Alt]+0252. These numbers match the decimal 
values for ASCII (American Standard Code for Information 


Interchange) character codes. To enter this symbol in the 
text window, hold the [Alt] key while typing 0252. Be sure 
the correct font is selected. 
| The listing may also specify a Unicode number. If so, the 
| symbol can be entered by typing \U+ followed by the specified 
© number, just as you would to enter a diameter or degree 


e Import Text... button. This allows you to import text from an existing text file 
directly into the Multiline Text Editor. The text file can be either a standard 
ASCII text file or an RTF (rich text format) file. The imported text becomes a 
part of the current multiline text object. 

When this option is selected, a standard file dialog box is displayed. Select 
the text file to be imported. You cannot import a file that is over 16K in size. If 
you import text while there is text highlighted, the Inserting Text dialog box 
shown in Figure 8-16 provides insertion options. 


Professional 


Tip To insert a text file that is over 16K in size, open it using 
the source application (which is the program where it was 
created), and then select and copy the text to the Clipboard. 

| It can then be pasted into the Multiline Text Editor. 


The formatting of text within the Multiline Text Editor 
may not always appear exactly as it does in the drawing. 
This is most commonly true when a substitute font is used 

f for display in the editor or if the text height is changed. A 

© substitute font may be wider or narrower than the font used 
in the drawing. AutoCAD automatically reformats the text 
to fit within the boundary defined in the drawing. 


Chapter 8 Placing Text on Drawings 


297 


Figure 8-16. 
mme ail 
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Multiline Text 
Editor 


Figure 8-17. 

The Edit text 
shortcut menu is 
accessed by right- 
clicking while the 
cursor is in the 
Multiline Text Editor 
text window. 


Using the Edit text Shortcut Menu 


The Edit text shortcut menu was briefly introduced in the previous discussion. 
This menu is accessed by right-clicking while the cursor is in the Multiline Text Editor 
text window. Refer to Figure 8-17. The following options are available: 

e Undo. Select this option to undo the last operation. It may be a cut, paste, or 

typing operation. Select Undo again to bring back the undone operation. 

e Cut. Pick this option to have the selected text removed from the text window 
and placed in the Clipboard. 

e Copy. Use this option to have the selected text copied to the Clipboard. 
Paste. This option places text from the Clipboard into the text window at the 
text cursor location. Text that has been cut, copied, or imported to the 
Clipboard can be pasted into the text window. 

e Select All. Pick this option to select and highlight the entire contents of the text 
window. 

e Change Case. This option allows you to change the selected text to all upper- 
case or lowercase characters by picking the related menu item. 

e Remove Formatting. This option removes text formatting (such as font, height, 
bold, italic, and underline) that is not part of the original text style from the 
highlighted text. 

e Combine Paragraphs. Use this option when you have two or more paragraphs 
selected and you want them to be one paragraph. 


Using the Edit text Shortcut Menu with Stacked Text 


In addition to the options previously discussed, the Edit text shortcut menu has 
two additional options when stacked text (fraction) has been selected: Stack or Unstack 
and Properties. Stack or Unstack is used to stack or unstack the selected text. The 
Properties option accesses the Stack Properties dialog box. This dialog box, shown in 
Figure 8-18, has the following features: 

e Upper. Displays the current text value for the top part of the stacked text. 
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Figure 8-16. 2 "Stack Properties 2 
The Stack Properties 


dialog box. “- Б - | 
pos — ns Cancel | 
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e Lower. Displays the current text value for the bottom part of the stacked text. 

e Style. This option allows you to choose from the Fraction (Horizontal), Fractional 
(Diagonal), and Tolerance styles from the drop-down list. 

e Position. This option allows you to choose Bottom, Center, or Vertical alignment 
for your stacked text. 

e Text size. Specifies the size of the stacked text by a percentage of the text height. 
Defaults button. This drop-down button saves settings as default, or restores the 
original defaults. 

e AutoStack button. This button accesses the AutoStack Properties dialog box, 
shown in Figure 8-19. This dialog box contains the following items: 

e Enable AutoStacking. Allows you to stack fractions automatically as you type. 

e Remove Leading Blank. This option removes a blank between a whole number 
and a fraction. 

e Convert it to a diagonal fraction. This option converts the slash character to 
a diagonal fraction when AutoStack mode is on. 

e Convert it to a horizontal fraction. This option converts the slash character 
to a horizontal fraction when AutoStack mode is on. 

e Don't show this dialog again; always use these settings. This option suppresses 
the display of the AutoStack Properties dialog box. The current property 
settings are maintained. 


Figure 8-19. --"AutoStack Properties 
AutoStack H 

" * Do you want to automatically stack the text 
Properties dialog expressions x/y, xHy, and x^y as you type? 
box. х; T Enable AutoStacking. 

Check rot mE s: mi. 
to activate Specify haw "x/y" should stack: 
AutoStacking © Сопуе to a diagonal action 
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Select ] these settings 
the style for Carce! | 
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Exercise 8-3 


Start a drawing from scratch. 

Set architectural units. 

Use the MTEXT command to create a text boundary that is 8” wide by 2” high. 
Type the following text paragraph: 


4% % 


Entering a paragraph of text 15 quick and easy with the 
MTEXT command. The MTEXT command opens the Multiline 
Text Editor, where text is typed and edited as needed. 
The MTEXT command i5 accessed by picking Multiline Text 
in the Text cascading menu of the Draw pull-down menu, by 
picking the Multiline Text button in the Draw toolbar, or by 
entering MTEXT at the Command prompt. 


@ Use the cursor menu to select the entire paragraph and then change the height 
to 1/8” and change the font to CityBlueprint. 

Ф Select the entire paragraph again and this time change the font to Arial. Now 

notice that the Bold and Italic buttons are active. This is because the Arial font is 

a TrueType font. 

Make every occurrence of the word MTEXT bold. 

Make every occurrence of the words Multiline Text Editor italic. 

Add the following statement to your paragraph: 


+++ 


The Multiline Text Editor also makes ıt easy to enter the 
symbols for degrees (°), plus/minus (+), diameter (Ø), 
greater than (<) and Omega (©). 


@ Pick the OK button. 
@ Save the drawing as ex8-3. 


Using the Properties Tab 


The Properties tab of the Multiline Text Editor is shown in Figure 8-20. The following 

drop-down lists are available: 

e Style. This drop-down list displays the current text style. Standard is the 
default text style. Selecting a new style changes all the text in the window. All 
styles defined in the drawing are listed in the drop-down list. If text styles 
have not been created, then only the Standard style is listed. Text styles are 
discussed later in this chapter. 

e Justification. This drop-down list provides the multiline text justification 
options. The icon to the left of each item identifies the option. The two-letter 
abbreviation corresponds to the TEXT command justification options. 

Multiline text is justified in relation to the text boundary. Left-justified text 
is aligned along the left side, center-justified text is centered in the text 
boundary, and right-justified text is aligned with the right side. See Figure 8-21. 

When you are placing the text boundary, the flow arrow identifies the justi- 
fication. The flow arrow points downward for any top-justification option. When 
the text uses any bottom-justification option, the flow is upward so the arrow 
points upward. With middle-justification, the flow is in both directions, so both 
upward and downward arrows are displayed. The justification for multiline text 
can also be entered before specifying the second point of the text boundary: 


Specify opposite corner or [Height/Justify/Line 
spacing/Rotation/Style/Width]: j- 
Enter justification [TL/TC/TR/ML/MC/MR/BL/BC/BR] «TL»: (enter an option) 
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Figure 8-20. 
The Properties tab 
of the Multiline Text 


List of text 
styles in drawing 


Justification 
options 


Editor. Multiline Text Editar 


[= Top Right TR 


The Properties tab © 


used to format how 
multiline text behaves | 


Text boundary 


Rotation 
width angle 


Figure 8-21. 


The multiline text justification options. 


TRUSS NOTE: ба] 


MANUFACTURED TRUSSES SHOWN ARE ТО BE ENGINEERED 
Y TRUSS MANUFACTURER А BUILDER/OWNER IS RESPONSIBLE 
О OBTAIN ANY CALCULATIONS AND/OR LOAD DIAGRAMS | 
EQUIKED FOR PERMITS 


Top Left Justified 


© TRUSS'NOTE ——— 


ALL MANUFACTURED TRUSSES SHOWN ARE TO BE ENGINEERED 
BY TRUSS MANUFACTURER & BUILDEK/OWNEK 15 RESPONSIBLE 
TO OBTAIN ANY CALCULATIONS AND/OR LOAD DIAGRAMS: 
REQUIRED FOR PERMITS 


Top Center Justified 


TRUSS NOTE: 


Я MANUFACTURED TRUSSES SHOWN ARE TO БЕ ENGINEERED 


Y TRUSS MANUFACTURER & BUILDER OWNER I$ RESPONSIBLE 
О OBTAIN ANY CALCULATIONS AND/OR LOAD DIAGRAMS. 
EQUIRED FOR PERMITS 1 


Middle Left Justified 


TRUSS NOTE: 


LL MANUFACTURED TRUSSES SHOWN ARE TO BE ENGINEERED 
Y TRUSS MANUFACTURER & BUILDER) OWNER 15 RESPONSIBLE 
О OBTAIN ANY CALCULATIONS ANDICR LOAD DIAGRAMS 


Bottom Left Justified 


TRUSS NOTE: 


ALL MANUFACTURED TRUSSES QRWN ARE ТО BE ENGINEERED 
BY TRUSS MANUFACTURER & BUILDER/OWNER 15 RESPONSIBLE 
TO OBTAIN ANY CALCULATIONS AND/OR LOAD DIAGRAMS 

REQUIRED FOR PERMITS. 


Middle Center Justified 


TRUSE NOTE 


ALL MANUFACTURED TRUSSES SHOWN ARE TO BE ENGINEERED 
BY TRUSS MANUFACTURER & BUILDER/OWNER IS RESPONSIBLE 
TO OBTAIN ANY CALCULATIONS AND/OR LOAD DIAGRAMS 


Ep e 5 


Bottom Center Justified 


98 (Пас NOTES, 


i 
ALL MANUFACTURED TRUSSES SHOWN ARE ТО BE ENGINEERED 
BY TRUSS MANUFACTURER & BUILDE ; OWNER IS RESPONSIBLE 
TO OBTAIN ANY CALCULATIONS AND/OR LOAD DIAGRAMS 
REQUIRED FOR PERMITS 


Top Right Justified 


TRUSS NOTE: | 


ALL MANUFACTURED TRUSSES SHOWN ARE TO BE ENGINEERED 

BY TRUSS MANUFACTURER & BUILDER/OWNER IS RESPONSIBLE 
TO OBTAIN ANY CALCULATIONS AND/OR LOAD DIAGRAMS 

REQUIRED FOR PERMITS. 


Middle Right Justified 


TRUSS NOTE: 


ALL MANUFACTURED TRUSSES SHOWN ARE TO BE ENGINEERED 


BY TRUSS MANUFACTURER & BUILDER OWNER IS RESFONSIBLE 
TO OBTAIN ANY CALCULATIONS AND/OR LOAD DIAGRAMS 


D 


Bottom Right Justified 


e Width. This option has a drop-down list and a text box. The value provided 
represents the current text boundary width. Enter a new value to change the 
width of the text boundary. The (no wrap) option deactivates word wrap, and 
each line of text continues beyond the right boundary until you press [Enter] 


to go to the next line. 


e Rotation. This option has a drop-down list and a text box that allow you to set 
the rotation angle of the paragraph. 
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Exercise 8-4 


Start a drawing from scratch. 

Set architectural units. 

Use the MTEXT command to create a text boundary that is 8” wide by 2” high. 
Type the following text paragraph: 


44% 


Multiline text is created using the MTEXT command. This 
provides you the opportunity to place several lines of text 
on a drawing and have all the lines act ae one text object. 
It also gives you the convenience of entering and editing 
the text in the Multiline Text Editor. 


Change the width to 4” and observe the effect. 

Change the width back to 8”. 

Change the justification and view the results. Change the justification back to 
top left. 

Pick the OK button. 

Save the drawing as ex8-4. 


+++ 


++ 


Using the Line Spacing Tab 


The Line Spacing tab is used to control line spacing for new or selected multiline 
text. There are two drop-down lists, as shown in Figure 8-22. The first drop-down list 
allows you to specify how the spacing between lines of text is adjusted. The At Least 
option automatically adds spaces between lines based on the height of the character 
in the line. The Exactly option forces the line spacing to be the same for all lines of 
multiline text within the object. 

The second drop-down list provides line spacing increment options. The three 
options are Single (1x), 1.5 Lines (1.5x), and Double (2x). This spacing increment is the 
vertical distance from the bottom of one line to the bottom of the next line of text. 


Wo. оаа um 
tab of the Multiline Fia ЕЕ 


Text Editor. 


Ncontrols the distance 
]|between several lines 
of text. 


Mody character properties 
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Using the Find/Replace Tab 


The Find/Replace tab of the Multiline Text Editor is used to find and replace text. 
This tab is illustrated in Figure 8-23. 

Type the word you want to find in the Find text box. Words that were previously 
entered are found in the drop-down list. Then pick the Find button to locate the iden- 
tified text. 

If you want to replace the text identified in the Find text box, enter the replace- 
ment text in the Replace with text box. In Figure 8-23A, the word multiline is to be 
replaced with the word paragraph. Pick the Replace button once to replace the first 
occurrence of the word in the Find text box. Pick this button again to have other 
occurrences replaced. Figure 8-23B shows the result of the replacement. 

The Find/Replace tab contains two additional search options. If the Match Case 
check box is activated, the search only finds text that matches the specification exactly, 
including specified uppercase and lowercase characters. For example, if this box is 
checked, a search for HELLO finds only HELLO. If this box is unchecked, a search for 
HELLO finds Hello, hello, and heLLo. The Whole Word check box is used to specify a 
search for a whole word, as opposed to part of another word. For example, if Whole 
Word is checked, a search for the word the would find only the word the. If this is 
unchecked, a search for the word the finds those letters wherever they occur—including 
as part of other words, such as other or weather. 


Figure 8-23. 
Using the Find/Replace tab of the Multiline Text Editor. A—Enter the text to find and the 
replacement text. B—Pick the Replace button to replace the selected text. 


Found Text to Find Replacement Replace Search 
text find button text button options 


п ‘Multiline Text Editor ] 


Replacement 
1027292 


2 "Multiline Text Editor 
[Character | Propeites| ғу расло Find/Replace | 


Л & | Replace wth [pasoa — Е | x Г Mach Case Г к | 


(тһе Finds plice tab allows 
you to egarch for words 


Jin paragraph text and replace 
them with different words. 
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Setting Multiline Text Options at the Prompt Line 


You can set the multiline text options at the Command prompt. After picking the 
first boundary corner, select an option. The following command sequence shows an 
example of each option: 


Command: t, mt, or mtext.J 

Current text style: current Text height: current 

Specify first corner: (pick the first boundary corner) 

Specify opposite corner or [Height/Justify/Line spacing/Rotation/Style/Width]: hI 
Specify height «current»: 1/8" 

Specify opposite corner or [Height/Justify/Line spacing/Rotation/Style/Width]: jo 

Enter justification [TL/TC/TR/ML/MC/MR/BL/BC/BR] «TL»: mc.J 

Specify opposite corner or [Height/Justify/Line spacing/Rotation/Style/Width]: I. 

Enter line spacing type [At least/Exactly] «At least»: eJ 

Enter line spacing factor or distance «1x»: 2x 

Specify opposite corner or [Height/Justify/Line spacing/Rotation/Style/Width]: ғ. 

Specify rotation angle «0»: 30.1 

Specify opposite corner or [Height/Justify/Line spacing/Rotation/Style/Width]: s. 
Enter style name or [?] «Standard»: .J 

Specify opposite corner or [Height/Justify/Line spacing/Rotation/Style/Width]: wo 
Specify width: 4" 


A value specified in the Width option automatically sets the multiline text boundary 
width and opens the Multiline Text Editor. 


AutoCAD Text Fonte 


As mentioned earlier in this chapter, AutoCAD comes with a few fonts that 
appear similar to a hand-lettered architectural drawing. In addition to hand-lettered 
fonts, there are a number of other fonts that can be used in your drawings. AutoCAD 
shape (SHX) fonts are created with a series of straight line segments, making them 
easier than TrueType fonts for AutoCAD to regenerate. The standard AutoCAD text 
fonts are shown in Figure 8-24. These fonts files have SHX file extensions. 

The Txt font is the AutoCAD default. The Txt font is rough in appearance and 
may not be the best choice for your application, even though Txt requires less time to 
regenerate than other fonts. The Romans (roman simplex) font is smoother than Txt. It 
closely duplicates the single-stroke lettering that has long been the standard for most 
drafting. The complex and triplex fonts are multiple-stroke fonts for titles and subti- 
tles. The gothic and italic fonts are ornamental styles. In addition, AutoCAD provides 
several standard symbol fonts. 

TrueType fonts use lines and arcs to create the characters. These types of fonts are 
scaleable and have an outline. Scaleable means that the font can be displayed on the 
screen or printed at any size and still maintain proportion. TrueType fonts have an 
outline, but they appear filled in the graphics window. When you plot or print, the 
fonts can be filled or shown as an outline. The TEXTFILL system variable controls this 
appearance. The TEXTFILL default is 1, which draws filled fonts. A setting of 0 draws 
the font outlines. 

Samples of several TrueType fonts are shown in Figure 8-25. Many TrueType 
fonts are installed with AutoCAD. Additional TrueType fonts may be installed with other 
software programs. Therefore, the TrueType fonts available to you will vary from 
computer-to-computer. 
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Figure 8-24. 


ee ioCAD Fast Fonts | Gothic Fonte 
text and symbol Txt ABCDabcdi2345 Gothice A®CBabrd12345 
fonts. Monotext ABCDabcd12345 Gothicg UBCHabeb12345 
Gothic HBODabreó12345 
Simplex Fonts 
Romans ABCDabcd12345 150 Fonts 
Scripts ABC Babed1 2345 lecp ABCDabcd12345 
Greeks ABXAa(f x61 2545 lecp2 ABCDabcd12345 
Italic ABCDabcd12345 lecpo ABCDabcd12345 
Simplex ABCDabcd12345 Isoct ABCDabcd12345 
[2010122 АЕ 15 GU 2355 
Duplex Fonts 
| T5 ABD. b ГА 
кала ABCDabedi2345 м a rou 
Complex Fonte Symbolic Fonte 
Romanc ABCDabcdi12345 oymusic O999x'c12345 
Italicc —. ABCDabcd12345 Ѕутар  OX09f46:012345 
Sciptc = ABECDabed 12345 Symath "||e48V12345 
Greekc ABXAaByx612345 Symeteo "412345 
Complex ABCDabcd12345 Symusic 37057012345 
GDT BEUDE 7и 312345 
Triplex Fonts 
Romant ABCDabcd12345 
Italict ABCDabcd12345 
Figure 8-25. 
Some of the many True Type fonts available. 
Algerian ABCDABCD12345 Goudy Old Style ABCDabed12345 
Arial ABCDabcd12345 Lucida Bright ABCDabcd12345 
Arial (Bold) ABCDabcd12345 Monospac&21 BT ABCDabcd12345 


BankGothic Lt ВТ ABCDascD12345  FanRoman ABCDabcd12345 
Bernard Condensed ABCDahcd12345 Perpetua ABCDabcd1 2345 
Bookman Old Style ABCDabcd12345 Rockwell ABCDabcd12345 
Calisto MT ABCDabcd12345 Romantic ABCDabed 12345 
Century Gothic ABCDabcd 12345 Stylus BT ABCDabcd | 2345 
City Blueprint POCDabcdl2249 Owie721 BdOul BT ABCDabedi 2345 
Comic Sans MS ABCDabcd12345 5015721 BLK BT ABCDabcd12345 
Commercial MT +°'"©®°%e@ al Swis721 ВТ ABCDabcd12345 
CommercialScript BT ABCLabed 12345 Symbol ABXAax612345 
CountryBlueprint _ APCDabcdiZ242 Tahoma ABCDabcd12345 
Courier New ABCDabcd12345 Technic ABCDABCDI2345 
Dutch&O1 RM BT — ABCDabcd12345 Times New Roman ABCDabcd12345 
EuroRoman ABCDabed 12345 UniversalMath! BTABVY Aaguó + — х + = 
French Scripr MT ABCD abcd 2345 Veranda ABCDabcd12345 
Garamond ABCDabcd12345 Vineta BT ABCDabea 12345 
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Professional 


Tip TrueType and other complex text styles can be very 
taxing on system resources. This can slow down display 


changes and significantly increase drawing regeneration 

time. Use these styles only when necessary. When you must 

use complex text styles, set your system variables to speed- 
| optimizing settings. 


AutoCAD Text Styles 


Text styles are sets of predefined text properties such as font, height, width, and 
obliquing angle (slant). You may have several text styles that use the same font, but 
with different characteristics. By default, the Standard text style uses the Txt font with 
0.20 height, 0? rotation angle, width of 1, and 0? obliquing angle. 


Text Style Dialog Box 


The Text Style dialog box is used to create and modify text styles. To access this 
dialog box, select Text Style... from the Format pull-down menu or type st or style at 
the Command prompt. 

The Text Style dialog box is shown in Figure 8-26. The following describes the 
features found in this dialog box: 

• Style Name area. Set a new text style current by making a selection from the 
drop-down list. Use the New... button to create a new text style and the Rename... 
button to rename a selected style. If you need to delete a style, use the Delete 
button. 

e Font area. This area of the Text Style dialog box is where you select an avail- 
able font, the style of the selected font, and text height. 

e Font Name. This drop-down list is used to access the available fonts. The 
default font is txt.shx. All shape fonts are identified with an AutoCAD symbol, 
while the TrueType fonts have the TrueType symbol. 


Figure 8-26. 


The text ste Select Select text Create a Rename Delete Set text 

dalo nbo d font | etylename newtext select text text style height 
ialog box is use style style 

to set the character- 

istics of a text style. "Textfüyle — à ue МД 


Кыз ш — — 1! Hamm 
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Select Change width of эсс Enter text Pick to 
effects text charactere slant angle tobe previewed preview 
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e Font Style. This drop-down list is inactive unless the selected font has 
options available, such as bold or italic. None of the shape fonts have addi- 
tional options, but some of the TrueType fonts do. For example, the SansSerif 
font has Regular, Bold, BoldOblique, and Oblique options. Each option provides 
the font with a different appearance. 

e Height. This text box is used to set the text height. The default is 0'-0". This 
allows you to set the text height in the TEXT and MTEXT commands. When a 
height is specified, any text created with this style is always created at the 
specified height. Setting a text height value other than zero saves time during 
the command process, but also eliminates your flexibility. 


Professional 


Tip If a height other than 0’-0” is specified for the text style, 
any text created using this style looks to the text style for its 
height. This may be a problem when dimensioning, because 
a text style can be applied to a dimension style, which over- 


rides the height of dimension text. It is often recommended 
that the text style height be left at 07-0” so that dimensions look 
© to the dimension style for the text heights. Dimensioning and 
_ dimension styles are covered in Chapter 15, Dimensioning 
and Dimension Styles. 


e Use Big Font. Asian and other large format fonts (called Big Fonts) are acti- 
vated with this check box. Big Fonts define many symbols not available in 
normal font files. When this check box is selected, the Font Style drop- 
down list changes to a Big Font drop-down list. 

e Effects area. This area of the Text Style dialog box provides more text format 
options. It contains the following items, which are illustrated in Figure 8-27: 
e Upside down. This check box is off by default. When it is checked, the text 

you draw is placed upside down. 

e Backwards. When the box is checked, text that you draw is placed backwards. 

e Vertical. This check box is only available for shape fonts—it is inactive for 
TrueType fonts. A check in this box makes text vertical. Text on drawings is 
normally placed horizontally, but vertical text can be used for special effects 
and graphic designs. Vertical text works best when the rotation angle is 270°. 


Figure 8-27. Y 
Special text effects 
can be set in the B 
Text Style dialog R 
box. T 
| 
C 
A 
OGOAAWAOA L 
DESIDE DOMN = 
Upside-down Text Backwards Text Vertical Text 
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The Multiline Text Editor displays text horizontally, right- 


side up, and forward. Any special effects take effect when 
| you exit the editor. 


e Width Factor. This text box provides a value that defines the text character 
width relative to the height. A width factor of 1 is the default. A width factor 
greater than 1 expands the characters, and a value less than 1 compresses the 
characters. See Figure 8-28. 

e  Obliquing Angle. This text box allows you to set an angle at which text is 
slanted. The zero default draws characters vertically. A value greater than 
0 slants the characters to the right, while a negative value slants characters 
to the left. See Figure 8-29. Some fonts, such as the Italic shape font, are 
already slanted. 


Professional 


Tip Some companies (especially structural drafting compa- 
nies) like to slant text 15° to the right. Also, water features 
named on maps often use text that is slanted to the right. 


e Preview area. The preview image allows you to see how the selected font or 
style appears. This is a very convenient way to see what the font looks like before 
using it in a new style. Figure 8-30 shows previews of various fonts. Specific 
characters can also be previewed. Simply type the characters in the preview 
text box and then pick the Preview button. 


Figure 8-28. . 
Text width factors асо „ МР ses 
are set in the Text |. mmm — a {| 
Style dialog box. ABCDEFGHIJKLMN 
ABCDEFGH 
Ао ooa 
—Ü AS арыс ie 
Figure 8-29. = 
Text obliquing Obliquing Text 


angles are set in the 
Text Style dialog 
box. 
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Figure 8-30. 
The Preview area shows a sample of the selected font. A—CityBlueprint font. B—Stylus BT font. 
C—Archstyle font. 


| Archetyl | 


һе Text Style can box. 

s the Style Name drop-down list to look through the available options. 

a few of the options that you want to see displayed in the preview image. 

o the Font Name drop-down list and select a few different fonts to see their 

age in the preview tile. Pick the Arial font and then open the Font Style drop- 

E down list. Pick each of the options as you watch the preview image change to 
represent your selection. 

- Turn the Upside down and Backwards check boxes on and off while you watch 
the preview image. 

@ Change the width factor to 2, 0.5, and back to 1 while you watch the Preview 
image. 

* Be the obliquing angle to 15, 30, -15, -30, and then back to 0 while you watch 
the Preview image. 

@ Type your own desired characters in the box to the left of the Preview button 
and then pick the button. 

Ф Pick the Close button. 

« Exit AutoCAD or leave this drawing open for the next exercise. 


Creating a New Text Style 


If you start a new drawing from scratch or use the AutoCAD default template, 
the only text style that is available is the Standard style. The Standard text style is based 
on the txt.shx font, which is not very attractive. This may not suit your needs and is 
not commonly used in industry. 

What if you want to create a text style for general notes on architectural draw- 
ings that uses the Stylus BT font with an obliquing angle of 15?? This style could be 
named General Notes. Always record names and details of the text styles you create 
for future reference. 

Text style names can have up to 255 characters, including letters, numbers, 
dashes (-), underscores (_), and dollar signs ($). You can enter uppercase or lowercase 
letters. The following explains the steps used to create this text style: 

1. Access the Text Style dialog box. Standard is the current style, with txt.shx font, 
and zero text height. 

2. Pick the New... button. This opens the New Text Style dialog box. Notice stylet is 
in the Style Name text box. You can keep a text style name such as style1 or style2, 
but this is not descriptive. Type General Notes in the box and then pick the OK 
button. General Notes is now displayed in the Style Name text box of the Text Style 
dialog box. 
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Figure 8-31. 
These settings 
define the General 
Notes text style. 


Pick to apply changes Pick to close 
to the text style dialog box 
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3. Select Stylus BT from the Font Name drop-down list. 

4. Enter a 15? obliquing angle in the Oblique Angle text box. Figure 8-31 shows the 
new text style. 

5. Pick the Apply button followed by picking the Close button. This creates a new 
text style and sets the style as the current text style. The new General Notes text 
style is now part of your drawing. 

Now, General Notes is the current text style. If you want to create a similar text 
style for the titles of the drawings, you might consider a text style named Titles. For 
this style, set the font name to an option such as Times New Roman. The company 
where you work or your school may have specific requirements for the creation of 
text styles. 


Professional 


Tip You can make the text style name the same as the font 
name if you wish. In some cases, this is a clear and concise 
way of knowing what font is being used for the style. If a 


font is used in more than one text file, you can include addi- 
tional information in the text style name. For example, the 
text style name Stylus BT could correspond to a style using 
the standard Stylus BT font, while the Stylus BT Oblique text 
style adds an obliquing angle to the font. 


Exercise 8-6 І 


Start a drawing from scratch. nd 
Set architectural units. 

Open the Text Style dialog box. 

Create a text style named General Notes to be used for any general notations. 
Create a text style named Titles to be used for the titles of drawings. 

For the General Notes style, set the font to Stylus BT and an obliquing angle of 15°. 
For the Titles style, set the font to Times New Roman and an obliquing angle of 15°. 
Save the drawing as ex8-6. 


ЕХ: 


+++ 
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Applying Text Styles 


When you close the Text Style dialog box, the style listed in the Style Name drop- 
down list becomes the current text style. This text style becomes the default selection 
when you use the TEXT and MTEXT commands. 

You also have the option of selecting a different text style when creating text 
objects. If the Style option of the TEXT command is entered, you can select a previ- 
ously created text style: 


Command: dt, text, or dtext 

Current text style: "General Notes" Text height: 0'-0 3/16" 
Specify start point of text ог [Justify/Style]: s. 

Enter style name or [?] «current»: 


Enter the name of an existing style, type ? to see a list of styles, or press [Enter] to keep 
the existing style. After entering ?, you can type the specific text style(s) to list, or 
press [Enter] to display all the available text styles. The style name, font file, height, 
width factor, obliquing angle, and generation of each of the available text styles is 
then shown in the AutoCAD Text Window. 

When you are creating multiline text, the available text styles are provided in the 
Style drop-down list of the Properties tab in the Multiline Text Editor dialog box. 


Exercise 8-7 


Ф Open ex8-6.dwg. 

@ Set architectural units. 

Ф Enter the TEXT command and use the Style option to display the available text 
styles. Look through the list to see what is available. Press the [F2] key to return 
to the graphics window. 

@ Access the Multiline Text Editor and pick the Properties tab. Open the Style 
drop-down list and notice the list of available text styles. 

@ Exit AutoCAD or leave this drawing open for the next exercise. 


Changing, Renaming, and Deleting Text Styles 


You can change the settings for a text style. To do this, access the Text Style dialog 
box and select the style you wish to change. Change the appropriate settings, and 
then pick the Apply button. The text style is redefined using the new settings. 

Changing a text style does not affect existing text objects. The changes are applied 
to only new text added to the drawing. 

Existing text styles are easily renamed in the Text Style dialog box. Select the desired 
style name in the Style Name drop-down list and pick the Rename... button. This 
opens the Rename Text Style dialog box. Change the text style name in the Style Name 
text box and pick the OK button. 


Styles can also be renamed using the Text styles option 
3 of the Rename dialog box. This dialog box is accessed by 


selecting Rename... from the Format pull-down menu or by 
typing rename at the Command prompt. 
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Modify II 


You can delete a text style by picking the style name in the Text Style dialog box 
and then picking the Delete button. If you try to delete a text style that has already 
been used to create text objects in the drawing, AutoCAD gives you the following 
message: 


Style is in use, can’t be deleted. 


This means that there are text objects in the drawing that are using this style. If you 
want to delete the style, change the text objects in the drawing to a different style. You 
cannot delete or rename the Standard style. 


Redrawing Text Quickly 


Text often requires a great deal of time to regenerate, redraw, and plot because 
each character is drawn with many individual line segments. The Quick Text mode 
displays text as rectangles. The rectangles are equal in size to the height and width of 
each text string. Using Quick Text mode speeds regeneration and plotting time. 
Figure 8-32 illustrates the Quick Text mode. 

The Quick Text mode is turned on and off with the QTEXT (quick text) command. 
Type qtext at the Command prompt, and then type on or off as desired. Quick Text 
mode can also be specified in the Display tab of the Options dialog box. The Show text 
boundary frame only check box in the Display performance area reflects the Quick Text 
mode setting. 

The AutoCAD display must be regenerated before the new Quick Text mode 
setting takes effect. To regenerate the display, type regen at the Command prompt. 


Figure 8-32. 
Comparison of the 
same paragraph of 


The Quick Text mode speeds up the 
regeneration time in drawings that include 


text with the Quick many notes and other text objects 
Text mode turned Quick Text Mode Off 
on and off. 

Quick Text Mode On 


Revising Text 


Text editing is accomplished using the DDEDIT command. DDEDIT is accessed by 
selecting Text... from the Modify pull-down menu, typing ed or ddedit at the Command 
prompt, or picking the Edit Text button on the Modify 11 toolbar. You can also edit text 
by selecting the text object, right-clicking, and then selecting Mtext Edit... or Text 
Edit... from the shortcut menu. 

When editing text, AutoCAD first asks you to select an annotation object. Select 
any text, leader, or dimension object to be edited. Single-line text (drawn with the TEXT 
command) is edited in the Edit Text dialog box. See Figure 8-33. Modify the text 
displayed in the box and pick the OK button to display the change. 

Multiline text is edited in the Multiline Text Editor using the techniques discussed 
earlier in this chapter. Text created as part of a dimension or leader is multiline text. 
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Figure 8-33. agg —Ó 
Text [Thus text was created wth the TEXT сотта 


The DDEDIT command 
activates the Edit Text 
dialog box if the 
selected text was 
created with the TEXT 
command. 


Exercise 8-8 


Р Open ex8-6.dwg. 
@ Use the TEXT command to place the following text: 


3068 SOLID CORE PANELED ENTRY DOOR SC306 ACME DOOR CO. 
@ Use the DDEDIT command to change the text to read as follows: 


3'-O" x 6-5" STEEL FRAME PANELED ENTRY DOOR ER44 CECO 
ENTRY SYSTEMS 


@ Turn the Quick Text mode on and use the REGEN command to regenerate the 
drawing. Turn the Quick Text off and regenerate the drawing. Observe the results. 
Ф Save the drawing as ex8-8. 


Changing Text Properties 


PROPERTIES 
CH 
The Properties window can also be used to change text properties. To access the PROPS 
Properties window, pick the Properties button on the Standard toolbar, select Properties aru 
from the Modify or Tools pull-down menu, or type ch, mo, props, or properties at the ge dom 


Command prompt. The [Ctrl]+[1] key combination can also be used to display the 


Tools 
= Properties 


Properties window. You can also open the Properties window by selecting the desired SE UN 

text, right-clicking, and selecting Properties from the shortcut menu. Gr 
AU 

Properties 


For a general introduction to the Properties window 


Í and techniques for modifying properties within it, refer to 
© Chapter 7, Grip Editing. 


Figure 8-34 shows the properties listed for both single-line and multiline text 
objects. Notice that the type of text object (MText or Text) is listed in the drop-down list at 
the top of the Properties window. The properties are listed in the following categories: 

e General. These general properties are found in nearly all AutoCAD object types. 

e Text. This categories lists text-specific properties. Select Contents to edit the text, 

or pick Style to change the text style. 

e Geometry. The geometry properties are the X, Y, and Z coordinate of the text 

insertion point. 

e Misc. The miscellaneous properties—the Upside down and Backward effects— 

are available for single-line text only. 
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Figure 8-34. 

You can modify text 
properties in the 
Properties window. 


Notice that the ш ву | ў E 6y 
© d ayer 1 yLayer 

available properties 0 | 0 
for single-line text BM nee ByLayer ME Бу. ауе 
ате di fferen t from Linetype scale 1.0000 | Linetype scale 1,0000 

е Plot style ен { Plot style ByColor 
those for multiline 1 Lineweight ByLayer | Lineweight Вуіауег 

Hyperlink. 1 | Hyperlink 

text g Text || {| тле o" 


Contents Multiline text | 
Style General Notes Single-line text 


Justify Top left General Notes 
Direction By style Justify 
fy width 5 1/2" Height 
і Height 3/16" Rotation 
Rotation 0 1 ] width Factor 
{ Line space factor TE Obliquing 
Mj Line space style At least Text alignment X 
| 16) Geometry Text alignment ¥ 
| Position X 10 9/16" Text alignment Z 
|| Position Y 7 1/4" © Geometry 
{| Position Z o" Position X 10 5/16" 
{| Position Y 7 3[4" 
Position Z 
E] Misc 
Upside down 
Backward 


Multiline Tem pem one Line Text Props 
A B 


Notice that there is no Font property listed. When using 


the Properties window, the only way you can change font is 
indirectly, using the Style property. 


Exercise 8-9 


@ Open ex8-8.dwg. pa 

Ф Use the MTEXT command to place the following text on your and (incor- 
rectly as shown) using the General Notes text style. Insert the first boundary corner 
at 1,4 and the opposite corner at 9.52.5. Use 1/8” high text. 


|. USE MIN. OF TWO 2X4 STUDS AS BEAM SUPPORTS АТ BRG WALLS. 
2. ALL WINDOW & DOOR HDRS TO BE 4X1 2 (U.N.O.). 

З. ALL EXT. WALLS TO BE 2X6 STUDS @ |6" ON CENTER (U.N.O.). 

4. ALL INT. WALLS TO BE 2X4 STUDS AT 24" О.С. (U.N.O.). 


Ф Use the Properties window to modify the above text as follows: 
@ Change the text to read (note changes shown in blue): 


|, USE MIN. OF (2) 2X4 STUDS AS BEAM SUPPORTS AT BRG WALLS. 
2. ALL WINDOW AND DOOR HEADERS TO BE 4X1 2 (U.N.O.). 

З. ALL EXTERIOR WALLS TO BE 2X6 STUDS @ 16" О.С. (U.N.O.). 

4. ALL INTERIOR WALLS TO BE 2X4 STUDS @ 24" O.C. (U.N.O.). 


Ф Change the color to Red. 
@ Change the justification to Bottom right. 
Ф Change the insertion point to 8,2. 

@ Save the drawing as ex8-9. 
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Checking Your Spelling 


You have been introduced to editing text on the drawing using the DDEDIT 
command and the Properties window. You can use these methods to change lines of 
text and even correct spelling errors. However, AutoCAD has a powerful and conven- 
ient tool for checking the spelling on your drawing. ЖЕТ 

You can check spelling using the SPELL command. To access this command, select SP 
Spelling from the Tools pull-down menu or enter sp or spell at the Command prompt. To 
After entering the command, you are asked to select the text to be checked. You need — 
to pick each line of single-line text or make one pick on multiline text to select the 
entire paragraph. You can use the All selection option to select all text objects. 

After selecting the text objects to be checked, the Check Spelling dialog box 
appears. See Figure 8-35. The Current word area lists a word that may be spelled 
incorrectly. Suggestions are listed in the text window. 

To change the spelling of a word, you can either select a choice from the sugges- 
tions or you can edit the word in the text box. Then, pick one of the following buttons 
to move on to the next word: 

e Ignore. Pick this button to leave the current word unchanged. 

e Ignore All. Pick this button to leave the current word unchanged and to ignore 

any other occurrences of the word. 
e Change. Pick this button to replace the current word with the word in the 
Suggestions text box. 

e Change All. Pick this button if you want to replace the Current word with the 

word in the Suggestions text box throughout the entire selection set. 

• Add. Pick this button to add the current word to the custom dictionary. You 

can add words with up to sixty-three characters to the custom dictionary. 

AutoCAD provides you with several dictionaries: one American English, two 
British English, and two French. The current dictionary is listed at the top of the 
Check Spelling dialog box. To select a different dictionary, modify entries in the custom 
dictionary, or create an additional custom dictionary, pick the Change Dictionaries... 
button. This accesses the Change Dictionary dialog box. Figure 8-36 highlights the 
features of this dialog box. 

In addition to the main dictionary, AutoCAD also uses a custom dictionary. The 
custom dictionary contains words that are specific to AutoCAD and drafting appli- 
cations. The default custom dictionary is named sample.cus. The terms in the custom 
dictionary file can be modified using the Custom dictionary words area. 


Figure 8-35. Word being 


Pick to iano 
The Check Spelling questioned word 


current word 


American E nglish 


dialog box provides Current dictionayy 
options for Current word —— e — — Replace 
addressing potential E ee mispeled. E 
misspellings. pen a word with 
Suggested AE 
replacemente e 
Check word 
Add current Suggestions 
word to custom list 
dictionary 
Context Change 


Li A mn 
This word тер dictionary or 


Sentence 
containing AB | modify custom 
word dictionary 
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Figure 8-36. 

The Change 
Dictionaries dialog 
box allows you to 


Select main -. Change Dictionaries 
dictionary ЧЕНО 


select a main Location 
dictionary and a and name 
custom dictionary. of custom "d 
You can also modify dictionary | 
the entries in the i Add word 
custom dictionary. Fick to T£ to cuetom 
select new dictionary 
cuetom , 
dictionary a RR 
selected 
List of terms word from 
in custom custom 
dictionary dictionary 


You can create your own custom dictionary by creating a text file with a CUS file 
extension using a standard text editor, such as Microsoft Notepad or Microsoft WordPad. 
A total of 100 words can be added to the custom dictionary. If you use a word processor 
such as Microsoft Word or WordPerfect, be sure to save the file as text only, with no 
special text formatting or printer codes. 


Professional 


Tip You can create custom dictionaries for various disci- 
plines. For example, when working on a plumbing drawing, 


common abbreviations and brand names might be added to 

a plumb.cus file. A separate file named arch.cus might contain 

common architectural abbreviations and frequently used 
| brand names. 


Exercise 8-10 = 

Ф Start a drawing from scratch. Ж | 

@ Set architectural units. 

Ф Use the MTEXT command to type a short paragraph of your own choice with 
spelling errors. 

Ф Check the spelling and correct the misspelled words. 

@ Save as ex8-10. 


Finding and Replacing Text 


You can use the SPELL command to check and correct the spelling of text in a 
drawing. But if you want to find a piece of text in your drawing and replace it with 


iiis an alternate piece of text, you should use the FIND command. 

Bi yon To find a string of text in the drawing, select Find... from the Edit pull-down 
Summa «Menu, pick the Find and Replace button on the Standard toolbar, or enter find at the 
CES, Command prompt. After you enter the command, AutoCAD displays the Find and 

c Replace dialog box shown in Figure 8-37. 


Find and Replace 
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Figure 8-37. 
The Find and Replace dialog box. Notice that find and replace strings are not case sensitive. 


Text to find |. "Етпд and Replace EZDG Searches all text 
| by default 
Text to CE | Select text 
replace with | objects to 


be searched 


Sentence in which 


word is found Options for 


dealing with 
found word 


Enter the text to be found and the text to replace it. By default, AutoCAD 
searches the entire drawing, but you can also limit the search to specific text objects. 
Once an occurrence of the text is found, select one of the following buttons: 

e Find/Find Next. This button allows you to find the text that you enter in the 
Find text string box. Once you find the first instance of the text, the Find button 
becomes Find Next button, which you can use to find the next instance. 

e Replace. This button allows you to replace found text with the text entered in 
the Replace with text box. 

e Replace All. Pick this button to find and replace all instances of the text. 
Select All. This button allows you to find and select all loaded objects containing 
instances of the text in Find text string text box. This option is available only 
when searching the current selection. When you choose this button, the dialog 
box closes and AutoCAD displays a message indicating the number of objects 
found and selected. 

e Zoom to. Picking this button displays the area in the drawing that contains the 
found text. 

Pick the Options button to access the Find and Replace Options dialog box. In this 

dialog box, you can select the types of objects to be searched. You can also specify 
additional search criteria. See Figure 8-38 for additional details. 


>» Tea Types of f imd Mud Options - 
e Find an : Le 
Replace Options objecte z 

dialog box. to be 


searched 


Additional 
search 
options 


p a 
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The find and replace strings are saved with the drawing 


file and may be reused. 


Additional Text Tips 


Text presentation is important on any drawing. It is a good idea to plan your 
drawing using rough sketches to allow room for text and notes. Some things to consider 
when designing the drawing layout include the following: 
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Placement of the views. 

Arrange text to avoid crowding. 

Place related notes in groups to make the drawing easy to read. 
Place all general notes in a common location. 

Always use the spelling checker. 
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Answer the following questions on a separate sheet of paper. 
1. 


SONATA WN 


Identify three advantages of computer-generated text over freehand lettering. 
Give the recommended lettering heights for notes and general text. 

Define font. 

Name the three types of architectural fonts included with AutoCAD. 

Define justify as related to text. 

Give two ways to access the TEXT command. 

Identify two ways to start a new line of text when using the TEXT command. 
Explain the difference between the Fit and Align justification options of the TEXT 
command. 

Explain the difference between the Center and BC justification options of the 
TEXT command. 


For Questions 10 through 14, what would you type at the Enter text: prompt when using the 
TEXT command to produce the given text string: 


10. 
11. 
12. 
13. 
14. 
18. 
16. 
17. 


30° 

1.375+.005 

O24 

NOT FOR CONSTRUCTION 

DETAIL A FRAME CONNECTION 

Name the command that lets you make multiline text objects. 

How does the width of the text boundary affect what you type? 

What happens if the multiline text that you are entering exceeds the text 
boundary length? 


. What does the arrow in the multiline text boundary indicate? 
. What happens when you pick the Other... option in the Symbol list of the 


Character tab of the Multiline Text Editor? 


. Name the internal storage area that temporarily stores information that you copy 


or cut from a document. 


. When you are in the Multiline Text Editor, how do you open the Edit text shortcut 


menu? 


. How do you change the font of a word in the Multiline Text Editor? 

. If text is already bold, how do you change it back to standard formatting? 

. How do you create a vertically stacked fraction in the Multiline Text Editor? 

. How do you insert a diameter symbol when using the Multiline Text Editor? 

. Explain how to insert a document file from a word processor program such as 


Microsoft Word into the Multiline Text Editor? 


. How do you enable automatic stacking of fractions? 
. List the four text properties that can be set in the Properties tab of the Multiline 


Text Editor. 


. What is the purpose of the Width drop-down list found in the Properties tab of 


the Multiline Text Editor? 


. Name the option in the Line Spacing tab of the Multiline Text Editor that forces the 


same space between all lines of text. 


. What is the default AutoCAD font? 


Name the font that closely duplicates single-stroke lettering. 
Compare and contrast shape fonts and TrueType fonts. 
Define text style. 


. What is the AutoCAD default text style? 
. What is the purpose of the Preview area in the Text Style dialog box? 
. How would you specify a text style with a double width factor? 
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38. 
. How would you specify a text style with vertical text? 
. Describe how you would create a text style that has the name STYLUSBT-125_15, 


How would you specify a text style with a 15° slant to the right? 


uses the Stylus BT font, has a fixed height of .125, a text width of 1.25, and an 
obliquing angle of 15. 


. How do you rename a text style in the Text Style dialog box? 

. How do you delete a text style in the Text Style dialog box? 

. What is the advantage of activating Quick Text mode? 

. Identify the command that lets you edit existing single-line text or multiline text. 
. When you access the command described in Question 44 and select a multiline 


text object for editing, what dialog box appears? 


. When you access the command described in Question 44 and select a single-line 


text object for editing, what dialog box appears? 


. How do you change the coordinates of a text object's insertion point by using the 


Properties window? 


. How do you make a single-line text object appear backwards by using the 


Properties window? 


. How do you change the text layer in the Properties window? 
. Identify two ways to access the AutoCAD spell checker. 
. What do you do if you are checking the spelling of words in your drawing and 


the spell checker identifies a correct abbreviation in the Current word area? 


. What is the purpose of the Add button in the Check Spelling dialog box? 
. How do you change the main dictionary for use in the Check Spelling dialog box? 
. Name the command that allows you to find a piece of text and replace it with an 


alternate piece of text. 


. List three items to consider when placing text on a drawing. 
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ing Probleme 


‘Use the TEXT command to type the following information. Change the text style 


to represent each of the four fonts as shown. Use a 3/16” text height. Save the 
drawing as p8-1. 

TXT-AUTOCAD’S DEFAULT TEXT FONT WHICH IS AVAILABLE FOR USE WHEN 

YOU BEGIN A DRAWING. 


ROMANS-SMOOTHER THAN TXT FONT AND CLOSELY DUPLICATES THE SINGLE-STROKE 
LETTERING THAT HAS BEEN THE STANDARD FOR DRAFTING. 


TIMES NEW ROMAN-A MULTISTROKE DECORATIVE FONT THAT IS GOOD FOR USE IN 
DRAWING TITLES. 


STYLUS BT-A FONT OFTEN USED IN ARCHITECTURAL DRAWINGS THAT SIMULATES HAND 
LETTERING. 


Create text styles with the settings described in the lines of text. Then use the TEXT 
command to create the text. Use a 3/16” text height. Save the drawing as p8-2. 


VT >< == = Deol = wicca 
Monorte xrt-Silant Xo cme Left BY 
Aormmans-—S/ant to the right JO" 

ebibpwo»lop8—-bnormnof 

Stylus BT-USE ! 6d NAILS @ 10" О.С. 

Times New Roman-12"O DECORATIVE COLUMN 
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3. Create text styles with a 3/8” height with the following fonts: 
e Arial 
BankGothic Lt BT 
CityBlueprint 
Stylus BT 
Swis 721 BdOul BT 
Vineta BT 
e Wingdings 
Use the TEXT command to type the complete alphabet, numerals 0 through 9, 
diameter, degree, and plus/minus symbols for the text fonts. For the symbol 
fonts, type the symbols corresponding to the complete alphabet and numerals 0 
through 9. Save the drawing as p8-3. 


4. Use the MTEXT command to type the following text using a text style with Stylus BT 
font and 3/16” text height. The heading text height is 1/4”. After typing the text 
exactly as shown, edit the text with the following changes: 

Change the \ in item 7 to 1/2. 

Change the [ in item 8 to 1. 

Change the 1/2 in item 8 to 3/4. 

Change the ^ in item 10 to a degree symbol. 

Check your spelling after making the changes. 

Save the drawing as p8-4. 


COMMON FRAMING NOTES: 


1. ALL FRAMING LUMBER TO BE DFL£2 OR BETTER. 


2. ALL HEATED WALLS @ HEATED LIVING AREAS TO BE 2 X 6 @ 24" O.C. 

3. ALL EXTERIOR HEADERS TO BE (2) 2 X 1 2 U.N.O., W/2" RIGID INSULATION 
BACKING UNLESS NOTED OTHERWISE. 

4. ALL SHEAR PANELS TO BE 1/2" СОХ PLYWD. Мда @ 4" О.С. @ EDGE, HDRS, 
& ВІКС AND За @ 8" O.C. @ FIELD U.N.O. 

5. ALL METAL CONNECTORS TO BE SIMPSON CO. OR EQUAL. 

G. ALL TRUSSES TO BE 24" O.C. SUBMIT TRUSS CALCS TO BUILDING DEPT. PRIOR 
TO ERECTION. 

7. PLYWOOD ROOF SHEATHING TO BE \ STD. GRADE 32/16 PLYWD. LAID PERPENDICULAR 
TO RAFTERS. NAIL Мда (à 6" О.С. 9 EDGES AND 12" О.С. @ FIELD. 

б. PROVIDE [ 1/2" STD. GRADE T¢G PLYWD. FLOOR SHEATHING LAID PERP. TO FLOOR 
JOISTS. NAIL W/I Od @ 6" О.С. @ EDGES AND BLKG AND | 2" О.С. @ FIELD. 

9. BLOCK ALL WALLS OVER 10-0" HIGH AT MID. 

IO. LET-IN BRACES TO BE ! X 4 DIAG. BRACES (945 ^ FOR ALL INTERIOR LOAD BEARING WALLS. 


mm OOS > 


5. Draw the following door schedule. Create a text style with the Stylus BT font. 
Create separate layers for the text and lines. Draw the elliptical symbols in the 
Number column. Save the drawing as p8-5. 


DOOR SGHEDULE 


Thickness 


mm x 


Opening Size 


Solid Core 
Hollow Core 
Hollow Metal 
Hollow Core 
Hollow Core 
Hollow Core 
Hollow Core 
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6. Draw the following window schedule. Create a text style with the Stylus BT font. 
Create separate layers for the text and lines. Draw the hexagonal symbols in the 
Number column. Save the drawing as p8-6. 


Window Schedule 


Opening Size 
[ 


5-0" x 6-0" 

4'-0" x 4-G" 

ZU a 

3-0* x 5-0" 
so cro | | пуга Wooa | Glear Pate 
12053507 | | зуге Wood | Cear Pate | 


[o] 
[2] 
[e] 
[s] 
K2| 


7. Draw the following finish schedule. Create a text style with the Stylus BT font. 
Create separate layers for the text and lines. Save the drawing as p8-7. 


INTERIOR FINISH SCHEDULE 
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that are saved independently from the drawing. 
nused objects from a drawing. 


Important Terms 


block real block 
block reference schematic block 
circular reference symbol library 
global block unit block 
graphic symbols wblock 

in-place reference editing working set 
nesting 


One of the greatest benefits of AutoCAD is the ability to store symbols for future 
use. These symbols are called blocks. A block can be inserted into a drawing, scaled, 
and rotated in one operation. If a block is edited, drawings containing the block can be 
updated to include the new version. There are two types of blocks used in AutoCAD. 
A block created with the BLOCK command is stored within a drawing. A whlock created 
with the WBLOCK command is saved as a separate drawing file. Both types of blocks 
can be used to create a symbol library, which is a related group of symbols. This 
chapter discusses how symbols designed for repeated use are constructed into blocks 
or wblocks and inserted into drawings. 


Creating Symbols as Blocks 


The ability to draw and store symbols is one of the greatest time-saving features 
of AutoCAD. The BLOCK command is used to create a symbol and keep it within the 
current drawing file. The block can then be inserted as many times as needed into the 
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drawing in which it was defined using the INSERT command. This type of block can 
also be accessed for insertion into another drawing using the AutoCAD DesignCenter. 
The AutoCAD DesignCenter is discussed in Chapter 10. 

The WBLOCK command is used to create a symbol as a wblock and store it as a 
separate drawing (DWG) file. When saved, the wblock can then be inserted into any 
drawing using the INSERT command or the AutoCAD DesignCenter. Upon insertion, 
symbols saved as wblocks or blocks can be scaled and rotated to meet the drawing 
requirements. 


Constructing Blocks 


A block can be any shape, symbol, group of objects, or drawing that you use 
more than once. Before constructing a block, review the drawing you are working on. 
This is where a sketch of your drawing can be useful. Look for any shapes, components, 
notes, and assemblies that are used more than once. These objects can be drawn once 
and then saved as blocks. 

Existing drawings can also be used as blocks in the current drawing. This is 
accomplished by using the INSERT command to select a previously saved DWG file. 
When inserted, the file becomes a block in the current drawing. This procedure is 
explained in detail later in this chapter. 


Block Creation Criteria 


Before drawing a block, you need to determine the following criteria: 

e What layer should the block objects be created on? 

e What color setting should be assigned to the objects: ByLayer, ByBlock, or a specific 

color? 

e What linetype setting should be assigned to the objects: ByLayer, ByBlock, or a 

specific linetype? 

e What lineweight setting should be used: ByLayer, ByBlock, or a specific 

lineweight? 

It is very important to make sure the correct layer, color, linetype, and lineweight 
settings are applied when creating and inserting blocks. Blocks can be created so that 
when they are inserted into a drawing, they inherit both the layer on which they are 
inserted and the properties of that layer. If the objects used for the block are originally 
created on the 0 layer, the block will assume the properties of the layer it is inserted 
on only. If the objects for the block are originally created on a layer other than the 0 
layer, the objects belong to the layer the block is inserted on, but they retain the prop- 
erties of the layer(s) the objects were created on. The latter method typically is a 
managerial nightmare, because a group of objects (a block) belongs to one layer but 
has the properties of a different layer. Typically, objects for a block are created on the 
0 layer. 

Once the layer for the block has been chosen, you need to decide how the block 
will obtain its color, linetype, and lineweight properties. It is undesirable for the prop- 
erties of the original objects to override the properties of the layer on which the block 
is inserted. This can happen if the block objects are drawn using a color, linetype, or 
lineweight setting other than ByLayer or ByBlock. 

By default, objects drawn in AutoCAD are created with the color, linetype, and 
lineweight settings set to ByLayer. When drawing block objects in ByLayer mode, on the 0 
layer, you are telling the objects to use the current layer’s color, linetype, and lineweight 
properties when the block is inserted. When the block is inserted on a different layer, 
such as the 1 layer, it inherits the color, linetype, and lineweight settings of that layer. 
If you try to change the color, linetype, or lineweight of the block using the Properties 
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window, nothing happens because the original block objects are stil] looking to the layer 
upon which the block was inserted for the display properties. You must explode the 
block into its individual components to change the properties of the original objects. 

To set the color to ByLayer when creating a block, pick ByLayer in the Color Control 
drop-down list of the Object Properties toolbar. You can also type color at the Command 
prompt or pick Color... from the Format pull-down menu to access the Select Color 
dialog box. Then, pick the ByLayer button in the Logical Colors area. 

To set the linetype to ByLayer when creating a block, pick ByLayer in the Linetype 
Control drop-down list of the Object Properties toolbar. You can also type linetype at 
the Command prompt or pick Linetype... from the Format pull-down menu to display 
the Linetype Manager dialog box. Then, select ByLayer in the Linetype list and pick the 
Current button. 

To set the lineweight to ByLayer when creating a block, pick ByLayer in the Lineweight 
Control drop-down list of the Object Properties toolbar. You can also type lineweight at the 
Command prompt or pick Lineweight... from the Format pull-down menu to display the 
Lineweight Settings dialog box. Then, select ByLayer in the Lineweights list and pick 
the OK button. 

Blocks can also be created with the color, linetype, and lineweight settings set to 
ByBlock. As is the case with blocks created in ByLayer mode, blocks created in ByBlock 
mode assume the layer on which they are inserted. However, a block created in 
ByBlock mode inherits the current color, linetype, and lineweight settings when it is 
inserted into a drawing, regardless of the current layer setting. In addition, if the inserted 
block needs to be displayed with a different color, linetype, or lineweight, those proper- 
ties can be changed using the Properties window without exploding the block. 

Creating a block in ByBlock mode tells the block objects to use the color, linetype, 
and lineweight properties assigned to the block insertion. If the current properties are 
set to ByLayer when the block is inserted, the block inherits the properties of the 
current layer. However, when the current properties are not set to ByLayer, they over- 
ride the properties of the current layer and are assigned to the block when the block 
is inserted. For example, if a block is created with the color set to ByBlock, it will inherit 
the current color setting when it is inserted even if the current setting is different from 
the color assigned to the current layer. 

To set the color, linetype, or lineweight to ByBlock when creating a block, make the 
setting in the appropriate drop-down list in the Object Properties toolbar. You may also 
use the Select Color, Linetype Manager, and Lineweight Settings dialog boxes. 
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Ti 4 In Chapter 5, you learned that objects are most commonly 
drawn using the ByLayer setting for the color, linetype, and 
lineweight properties, because the current layer should 
already have the ByLayer settings applied. When creating a 
block, the most desirable procedure is to draw the block on 

1 the 0 layer using the ByLayer setting for object colors, line- 


Í types, and lineweights. This way, when the block is inserted 
> into a drawing, the block takes on the current layer proper- 
ties just as if you were drawing on the current layer. 

If it is important to be able to change the color, linetype, 
or lineweight of a block after it is inserted, draw the block 
objects on the 0 layer using the ByBlock setting for object colors, 
linetypes, and lineweights. 
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Draw the objects making up a block as you would any other drawing objects. If 
you want the block to have the color and linetype of the layer on which it is inserted, 
be sure to set the 0 layer current before you begin drawing the block. If you forget to do 
this and draw the objects on another layer, simply use the Properties window or the 
Object Properties toolbar to place all the objects on the 0 layer before creating the 
block. Also, make sure the object color, linetype, and lineweight properties are set to 
ByLayer or ByBlock. 

Once the current settings are made, you can create the symbol and then turn it 
into a block. When you finish drawing the object, determine a logical location on or 
around the symbol to use as an insertion point. When you insert the block into a 
drawing, the symbol is attached to the screen cursor at its insertion point. This allows 
you to select a location for the symbol. The point should represent the logical point 
of insertion for the symbol. This is often a corner, a midpoint, or a center of a circle. 
Several examples of commonly used blocks with their insertion points highlighted 
are shown in Figure 9-1. Note that the insertion points shown do not appear on the 
screen when you insert a block. 


Creating Blocks 


When you draw a shape or symbol, you have not yet created a block. You have 
only created the object(s) that will be used in the definition of the block. To save the 
object as a block, pick the Make Block button in the Draw toolbar, pick Make... from 
the Block cascading menu in the Draw pull-down menu, or type b, block, or bmake at 
the Command prompt. Any one of these methods displays the Block Definition dialog 
box, Figure 9-2. 

This dialog box allows you to create a block that is stored within a drawing file. 
Creating wblocks is discussed later in this chapter. The process for defining a block is 
as follows: 

1. In the Name: text box, enter a name for the block, such as Bathtub. The name 
cannot exceed 255 characters. It can include numbers, letters, and spaces, as well 

as the dollar sign ($), hyphen (-), and underscore ( ). The block name can be а 

description of what the block is, or a series of number and letter combinations 
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indicating the type of symbol the block is representing. Appendix F of this text 
describes a system of naming blocks that is recommended by the Construction 
Specifications Institute (CSI). 

In the Base point area, enter absolute coordinates for the insertion base point of 
the block or pick the Pick point button to use the pointing device to select an 
insertion point. Remember that this is the point at which the block is attached to 
the cursor when inserting the block. 

In the Objects area, pick the Select objects button to use the pointing device to select 
objects for the block definition. The drawing area returns and you are prompted to 
select objects. Select all the objects that will make up the block. Press [Enter] when 
you are done. The Block Definition dialog box reopens, and the number of objects 
selected is shown in the Objects area. If you want to create a selection set, use the 
Quick Select button to define a filter for the selection set. 

In the Objects area, specify whether to retain, convert, or delete the selected 
objects. If you want to keep the selected objects in the current drawing and in 
their original state, pick the Retain radio button. If you want to replace the selected 
objects with the block definition you are creating, pick the Convert to block radio 
button. If you want to remove the selected objects after the block is defined, pick 
the Delete radio button. 


. In the Preview icon area, specify whether to create an icon from the block defini- 


tion. The purpose of the icon is to provide a preview image when using the 
AutoCAD DesignCenter. The AutoCAD DesignCenter is discussed in Chapter 10. 
You may want icons only for your most important blocks, but you can have an 
icon for every block if you wish. To omit an icon from the block definition, pick 
the Do not include an icon radio button. To save an icon with the block definition, 
pick the Create icon from block geometry radio button. An image of the icon is 
then displayed to the right. 

Use the Insert units: drop-down list to specify the type of units the AutoCAD 
DesignCenter uses when inserting the block. This is discussed in Chapter 10. 

In the Description: text box, enter a textual description to help identify the block 
for easy reference, such as This is a 36"X60" bathtub. 
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8. If you wish to attach a hyperlink to the block, pick the Hyperlink... button. 
Picking this button displays the Insert Hyperlink dialog box, which can be used to 
“link” a block or any part of the block to an associated file. As an example, a 
block may be hyperlinked to a detail drawing or a bill of materials listing addi- 
tional information about the block. Hyperlinks are discussed in more detail in 
Chapter 27. 

9. After you have finished defining the block, pick OK. 


AutoCAD 2000i Feature 


The Hyperlink... button in the Block Definition dialog box is available in 
AutoCAD 2000i only. In AutoCAD 2000, you can use the HYPERLINK 
command to access the Insert Hyperlink dialog box. 


The Convert to block radio button in the Block Definition dialog box is active by 
default. If you select the Delete option and then decide that you want to keep the orig- 
inal block objects in the drawing after you have defined the block, you can enter the 
OOPS command. This returns the original objects to the screen, whereas entering u at 
the Command prompt or picking the Undo button from the Standard toolbar removes 
the block from the drawing. 

To verify that the block is saved properly, access the Block Definition dialog box 
again. Pick the Name: drop-down list button to display a list of all blocks in the 
current drawing. See Figure 9-3. The block names are organized in numerical and 
alphabetical order. If there are more than six blocks in the drawing, a scroll bar 
appears to the right of the list so you can access the remaining blocks. 

Try stepping through the process of creating a block again. Draw a 1" square and 
name it 1-Insq. See Figure 9-4. After creating the block, be sure to confirm that the 1-Insq 
block was saved by checking the drop-down list in the Block Definition dialog box. 
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Figure 9-4. 

Drawing a 1” square and defining it as a block. A—Draw the block on the 0 layer with the 
color, linetype, and lineweight set to ByLayer. B—After entering the BLOCK command, 
give the block a name in the Block Definition dialog box and pick an insertion base point. 
C—Pick the Select objects button and select the square. Use any selection methods 
available. In this case, a window is used. 
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Tip Blocks can be used when creating other blocks. Suppose 
you design an individual unit apartment that is used repeat- 
edly to create the whole building. You can insert existing 
blocks, such as appliances, into the unit and then save the 
entire apartment as a block. This is called nesting, where 
larger blocks contain smaller blocks. The larger block must be 
given a name that is different from that of any of the smaller 

| blocks. Proper planning and knowledge of all existing blocks 
can speed up the drawing process and the creation of complex 
| drawings. 


Exercise 9-1 

Ф. Start a new drawing from scratch. Specify architectural units. 
Ф Set the 0 layer current. 

@ Set the current color, linetype, and lineweight to ByLayer. 

@ Draw a 1” square with a 1" diameter circle inside. 

@ Create a block of the square and circle, and name it Column. 
@ Pick the center of the circle as the insertion base point. 

@ Save the drawing as ex9-1. 
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Using Blocks in a Drawing 


Once a block has been created, it is easy to insert it into a drawing. First, deter- 
mine a proper size and rotation angle for the block. Blocks are normally inserted on 
specific layers, so set the proper layer before inserting the block. Once a block has been 
inserted into a drawing, it is referred to as a block reference. 

Blocks are placed in the drawing with the INSERT command. The AutoCAD 


a DesignCenter may also be used to insert blocks and wblocks. Using the AutoCAD 
DesignCenter is discussed in Chapter 10. 
— To access the INSERT command, type i, insert, or ddinsert at the Command prompt, 
Dmwormsem - Pick the Insert Block button from the Draw or Insert toolbar, or pick Block... from the 
toolbar Insert pull-down menu. This displays the Insert dialog box, Figure 9-5. 
: Pick the Name: drop-down list button to access the defined blocks in the current 
Insert Block drawing. Highlight the name of the block you wish to insert. If there are more than 


six block names in the list, use the scroll bar to display additional blocks. You may also 
enter the name of the block in the Name: text box, or pick the Browse... button to 
insert a block saved as a separate drawing file. Once the desired block has been chosen, 
you must specify the insertion location, scale, and rotation angle. You can also specify 
whether to explode the block upon inserting it. The option buttons and other features 
in the Insert dialog box are described as follows: 

e Browse... button. Pick this button to display the Select Drawing File dialog box. 
Browse through hard drives and network drives for any drawing files to be 
inserted into the drawing. 

e Insertion point area. If the Specify On-screen check box is activated, AutoCAD 
prompts you to pick an insertion point on the drawing screen and insert the block 
dynamically. If you wish to insert the block using absolute coordinates, disable 
the check box and enter the appropriate coordinates in the X:, Y:, and Z: text 
boxes. Entering coordinates in this manner is referred to as using preset values. 
If preset values are used, the block is immediately inserted at the specified coor- 
dinates when you pick OK. 


Figure 9-5. 
The Insert dialog box allows you to select and prepare a block for insertion. Select the block 
you wish to insert from the drop-down list or enter the block name in the Name: text box. 


Pick to access defined Pick to insert 
blocks in the drawing a drawing file 


Specify block 
location 


Enter a 
rotation angle 


Insertion point ' Scale г B, Horetienz —— 
I| Specify On-screen [^ Specify On-screen T^ Specify On-screen 


2. BJ ж [000 Ange — 

С F id [1.0000 
—- z 
Check to explode | ae 


the block when A gee | Specify scale 
inserted m. Explode Cancel | нер | values for the X, 
| Y, апа Z axes 


of the block 


330 Architectural AutoCAD Drafting / Design/Presentation 


Scale area. The Scale area allows you to specify scale values for the block 
along the X, Y, and Z axes. By default, the Specify On-screen check box is inac- 
tive. This causes the block to be inserted at a one-to-one scale once the inser- 
tion point has been selected. If you want to be prompted for the scale at the 
command line when inserting the block, activate the Specify On-screen check 
box. If the check box is inactive, you can enter scale values in the X:, Ү:, and 
Z: text boxes. If you activate the Uniform Scale check box, you can simply 
specify a scale value for the X axis. The same value is then used for the Y and 
Z axes when the block is inserted. 

Rotation area. The Rotation area allows you to insert the block at a specified angle. 
By default, the Specify On-screen check box is inactive and the block is inserted 
at an angle of zero. If you want to use a different angle, enter a value in the Angle: 
text box. If vou want to be prompted for the rotation angle at the command line 
when inserting the block, activate the Specify On-screen check box. 

Explode check box. When a block is created, it is saved as a single object. 
Therefore, it is defined as a single object when inserted into the drawing, no 
matter how many objects were used to create the block. This can help you keep 
the file size smaller. Activate the Explode check box if you wish to explode the 
block into its original objects for editing purposes. If you explode the block upon 
insertion, the individual objects assume their original properties, such as the 
original laver, color, and linetype settings used to create the objects. 


When vou pick the OK button, prompts appear for any values to be specified on 
screen as defined in the Insert dialog box. If you are specifying the insertion point on 
screen, the following prompt appears: 


Specify insertion point or [Scale/X/Y/Z/Rotate/PScale/PX/PY/PZ/PRotate]: (pick the 
point to insert the block) 


If you select one of the options, the new value entered overrides any setting in 
the Insert dialog box. The following options are available: 


Scale. This option affects the overall scale of the X, Y, and Z axes. 

X. Entering this option affects only the scale along the X axis. 

Y. Entering this option affects only the scale along the Y axis. 

Z. Entering this option affects only the scale along the Z axis. 

Rotate. This option sets the rotation angle. 

PScale. This option allows you to preview the scale values of the X, Y, and Z axes. 
You are then prompted to enter the actual scale factors. 

PX. This option allows you to preview the scale of the X axis. You are then 
prompted to enter the actual scale factor. 

PY. This option allows you to preview the scale of the Y axis. You are then 
prompted to enter the actual scale factor. 

PZ. This option allows you to preview the scale of the Z axis. You are then 
prompted to enter the actual scale factor. 

PRotate. This option is used to preview the rotation angle. You are then prompted 
to enter the actual rotation angle. 


If vou are specifying the scale factor on screen, the following prompt appears: 


Enter X scale factor, specify opposite corner, or [Corner/XYZ] «1»: (pick a point, 
or enter a value for the scale) 
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Moving the cursor scales the block dynamically as it is dragged. If you want to 
scale the block in this manner, pick a point when the object appears correct. If you enter 
an X scale factor or press [Enter] to accept the default scale value, you are then prompted 
with the following: 


Enter Y scale factor «use X scale factor»: (enter a value or press [Enter] to accept 
the same scale specified for the X axis) 

Specify rotation angle «0»: (pick a point, enter a value for the rotation angle and 
press [Enter], or press [Enter] to accept the default angle) 


The X and Y scale factors allow you to stretch or compress the block to suit your 
needs. If you want the block to be three times its size along the X axis and two times 
its size along the Y axis, respond with the following: 


Enter X scale factor, specify opposite corner, or [Corner/XYZ] «1»: 3.1 
Enter Y scale factor «use X scale factor»: 2.1 


Notice that the prompt for the Y scale factor allows you to accept the X scale factor 
for the Y axis by simply pressing [Enter]. The object shown in Figure 9-6 was given 
several different X and Y scale factors using the INSERT command. 


Block Insertion Options 


The scaling options available when inserting a block enable you to size or change 
the appearance of the block as needed. For example, it is possible to create a mirror 
image of a block by simply entering a negative value for the scale factor when 
inserting the block. For instance, entering -1 for both the X scale factor and the Y scale 
factor mirrors the block to the opposite quadrant of the original orientation and retains 
the original size. Different mirroring techniques are shown in Figure 9-7. The insertion 
point is indicated by a dot. 

An approximate dynamic scaling technique is made possible by using the Corner 
option inside the INSERT command sequence. You can size the block dynamically as you 
move the cursor if the DRAGMODE system variable is set to Auto. Use the Corner option 
as follows: 


Enter X scale factor, specify opposite corner, or [Corner/XYZ] «1»: cJ 
Specify opposite corner: (move the cursor to change the size of the block aud pick 
a point or enter absolute coordinates) 


If you pick a point on screen, be sure to pick a point above and to the right of the 
insertion point to insert the block as drawn. Picking a corner point below or to the left 
of the insertion point generates a mirror image such as those shown in Figure 9-7. 
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In addition to the scaling options previously discussed, a block that is being 
inserted can be classified as one of three types: a real block, a schematic block, or a unit 
block. A real block is a block that is originally drawn at full scale. It is then inserted 
into the drawing using a scale factor of 1 for both the X and Y axes. Examples of real 
blocks could include a car design, a bathtub, or a detail drawing. See Figure 9-8. 

A schematic block is a block that is originally drawn at a one-to-one paper scale. 
Paper scale refers to the size the symbol is to appear on the final plot. For example, if 
a detail tag is to be 1/2” in diameter on the finished plot, it should be drawn at its full 
scale of 1/2”. It is then inserted into the drawing using the scale factor of the drawing 
for both the X and Y scale values. The scale factor is calculated by determining the 
scale at which the drawing will be plotted and is always the reciprocal of the drawing 
scale. For example, if the drawing is to be plotted at a scale of 1/4” = 1-0”, the scale 
factor is 48. This is determined by dividing 1'-0" by 1/4", which equals 48 (1/4”) 
segments. Chapter 11 discusses scale factors in greater detail. Appendix J also provides 
examples of scale factors for the most common drawing scales used in architectural 
and civil drafting. 

Schematic blocks are commonly referred to as graphic symbols. Graphic symbols 
are drawing symbols that point the print reader to notes, a particular design feature, 
or general information. Graphic symbols are drawn in the form of annotation symbols 
such as section bubbles, detail bubbles, or typical notes. The development of graphic 
symbols should be consistent throughout a project and should observe office stan- 
dards. This maintains consistency ina set of drawings and sets the standards for how 
drawings are created. Examples of typical graphic symbols used in a set of architec- 
tural drawings are shown in Figure 9-9. 


Figure 9-8. 
Examples of real 
blocks. The blocks are 
drawn at full scale and 
inserted using a value 
of 1 for both the X and 
Y scale factors. 
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A unit block is a block that is drawn within a 1” square so that it can be inserted 
into a drawing using any value for the X, Y, and Z scale values. There are three 
different types of unit blocks: 1D unit blocks, 2D unit blocks, and 3D unit blocks. A 1D 
unit block is a 1” horizontal or vertical line object that is turned into a block. It is then 
inserted into the drawing and given any scale value on the X axis if it is a horizontal 
line or any scale value on the Y axis if it is a vertical line. See Figure 9-10. 

A 2D unit block is any object (or group of objects) drawn to fit inside a 1” x 1” 
square. When a 2D unit block is then inserted into a drawing, it can be given any scale 
value on both the X and Y axes. Examples of 2D unit blocks could include simple door 
or window blocks that are scaled to any size when inserted. For example, if a simple 
door is drawn to fit inside a 1” x 1” square, it can be inserted into a drawing and 
scaled 30 times on both the X and Y axes to make it a 2'-6" (30”) door. See Figure 9-11. 

A 3D unit block is any three-dimensional object that can fit inside a 1” cube. A 3D 
unit block can be inserted into a drawing using different scale values for the X, Y, and 
Z axes. Examples of 3D unit blocks could include framing members for a three- 
dimensional drawing, or columns. See Figure 9-12. Three-dimensional drawing is 
discussed in Chapter 25. 


Figure 9-10. 
Examples of 1D unit blocks. 
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Figure 9-11. 
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Exercise 9-2 
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Start a new drawing from scratch. Specify architectural units. 

Set the 0 layer current. 

Set the current color, linetype, and lineweight to ByLayer. 

Draw the toilet block shown in Figure A. Pick an insertion base point as shown 
and name the block Toilet. 

Create a layer named Plumbing, assign it a color, and set it current. 

Insert the Toilet block into the drawing using a scale factor of 1 for both the X 
and Y axes. 

Set the 0 layer current. 

Set the current color, linetype, and lineweight to ByLayer. 

Draw the framing block shown in Figure B. Pick an insertion base point as shown 
and name the block Framing. 

Create a layer named Structural, assign it a color, and set it current. 

Insert the Framing block into the drawing using scale factors of 2 for the X axis 
and 6 for the Y axis. 

Insert the Framing block into the drawing using scale factors of 4 for the X axis 
and 12 for the Y axis. 

Save the drawing as ex9-2a. Close the drawing. 

Start a new drawing from scratch. Specify architectural units. 

Create three layers named A-bloc, A-flor-pfix, and S-jois. Assign each one a different 
color. 

Set the A-bloc layer current. 

Insert the ex9-2a drawing into the current drawing. Enter a scale factor of 1 for 
both the X and Y axes and specify a rotation angle of 45°. 

Set the A-flor-pfix layer current. Insert the Toilet block into the drawing using a 
scale factor of 1 for both the X and Y axes. 

Set the S-jois layer current. Insert the Framing block into the drawing using scale 
factors of 2 for the X axis and 4 for the Y axis. 

Save the drawing as ex9-2b. 
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point 
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The Effects of Layers on Blocks 


As explained earlier in this chapter, unless blocks are drawn on the 0 layer, they 
retain the property characteristics of the layer(s) on which they are drawn. In addi- 
tion, you have learned that all objects in AutoCAD are created in ByLayer mode by 
default. This means that the object color and linetype properties are dictated by the 
layer on which the object is created. For example, suppose a block named Sink is drawn 
on the layer Plumbing with the layer color set to red and the linetype set to dashed. 
When inserted, the block appears red and dashed, no matter what layer it is inserted 
on. If different colors, linetypes, or even layers are used in a block, they also remain 
the same when the block is inserted on a different layer. Therefore, a block defined in 
ByLayer mode on a layer other than the 0 layer retains its properties when inserted 
into a drawing. If the layer (or layers) included in the inserted block do not exist in 
the drawing, AutoCAD automatically creates them. 

For a block to assume the property characteristics of the layer it is inserted on, it 
must be created on the 0 layer. Suppose you create the Sink block on the 0 layer and 
insert it on the 1 layer. The block becomes part of the 1 layer and thus assumes the 
color and linetype of that layer. Exploding the Sink block returns the objects back to 
the 0 layer and to the original color and linetype assigned to the 0 layer. 

An exception occurs if objects within the block are drawn using an explicit color 
or linetype; in other words, the objects are not drawn using the default ByLayer mode. 
If this is the case, the objects making up the Sink block will retain their original prop- 
erties upon insertion, and they will retain the same properties if the block is exploded. 


Changing the Properties of a Block 


If you insert a block on the wrong layer, you can use the Properties window to 
modify it. Select the block to modify, right-click, and select Properties from the 
shortcut menu. You may also pick the Properties button in the Standard toolbar. The 
Properties window appears with the block properties listed. See Figure 9-13. Notice 
that Block Reference is specified in the drop-down list. You can now modify the 
selected block. 


Figure 9-13. 
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To modify the layer of the selected block, pick Layer in the General category. A 
drop-down arrow appears, allowing you to access the layer you want to use for the 
block. Once the new layer has been selected, close the Properties window. The block 
is changed to the proper layer. 

You may also want to change the color, linetype, or lineweight of a block. In order 
to do this, the block must first have been created on the 0 layer with the color, line- 
type, or lineweight set to ByBlock. When the block is initially inserted, it takes the 
color, linetype, and lineweight of the layer it is inserted on if the current properties 
are set to ByLayer. If the block was created on a layer other than the 0 layer, it retains 
its original color and linetype. 

If you want to change the color, linetype, or lineweight of an inserted block, you 
can access the Properties window and select the corresponding property in the General 
section after selecting the block. Select the desired setting from the corresponding 
drop-down list. 


Professional 


Tip If you want to change the properties of several blocks, 
you can use the Quick Select dialog box to create a selection 


set of block reference objects. Once the blocks are selected, 
© change the properties using the Properties window or the 
- Object Properties toolbar. 


Inserting Multiple Copies of a Block 


The INSERT command is used to insert one block into the drawing at a time. 
AutoCAD also provides a means of inserting a block into the drawing and arraying 
multiple copies of the block at once. This can be done with the MINSERT (multiple insert) 
command. This method of inserting and arraying blocks saves time and disk space. 
To access the MINSERT command, type minsert at the Command prompt. 

An example of an application using the MINSERT command is the arrangement 
of desks on a drawing. Suppose you want to draw the layout of desks shown in 
Figure 9-14. First, specify architectural units and set the limits to 3022'. Draw a 4’ x 
3' rectangle on the 0 layer with the color, linetype, and lineweight set to ByBlock, and 
save the object as a block named Desk. The arrangement is to be three rows and four 
columns. Make the horizontal spacing between desks 2’, and the vertical spacing £. 
Then, enter minsert at the Command prompt. Use the following command sequence: 


Command: minsert. ! 

Enter block name or [?] «current»: desk 

Specify insertion point or [Scale/X/Y/Z/Rotate/PScale/PX/P Y/PZ/PRotate]: (pick a 
point) 

Enter X scale factor, specify opposite corner, or [Corner/XYZ] «1»: J 

Enter Y scale factor «use X scale factor»: J 

Specify rotation angle «0»: 1 

Enter number of rows (---) «1»: 3 

Enter number of columns (и) «1»: 4.1 

Enter distance between rows or specify unit cell (---): 7'.1 

Specify distance between columns (и): 6'J 


Architectural AutoCAD Drafting/Design /Presentation 


The resulting arrangement is shown in Figure 9-14. The complete pattern takes 
on the characteristics of a block, except that an array created with the MINSERT command 
cannot be exploded. Since the array cannot be exploded, you can use the Properties 
window to modify the number of rows and columns, change the spacing between 
objects, or change the layer, color, linetype, or lineweight properties. If the initial block 
is rotated, all arrayed objects are also rotated about their insertion points. If the arrayed 
objects are rotated about the insertion point while using the MINSERT command, all 
objects are aligned on that point. 


Professional 


Tip As an alternative to the previous example, if you are 
working with different desk sizes, a 2D unit block may serve 
your purposes better than a block drawn to exact size. To 
create a 5’ x 3'-6" (60" x 42”) desk, for example, insert a one-unit 
square block using either the INSERT or MINSERT command, 


and enter the following for the X and Y scale factors: 


Enter X scale factor, specify opposite corner, or 
[Corner/XYZ] «1»: 60 
Enter Y scale factor «use X scale factor»: 42.1 


A 2D unit block can be used in this manner for a variety 
of objects. 


Figure 9-14. 
To create an arrangement of desks, first create a block named Desk and then use the 
MINSERT command. 
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@ Set the 0 layer current. Set the current color, linetype, and lineweight to ByLayer. 
Ф Set the limits to 0,0 for the lower-left corner and 80',60' for the upper-right 
corner. Then, perform a ZOOM All. 

Draw the chair shown as a block and name it Chair. 

Create a new layer named Seating. Assign the layer a color and set it current. 
Use the MINSERT command twice to create the theater arrangement. The sides 
of the chairs should touch. Each row on either side of the aisle should have 10 
chairs. The spacing between rows is 6’. The width of the center aisle is 5’. 
Consider where you should insert the first chair to obtain the pattern. 

Save the drawing as ex9-3. 


Ф Ф 


Ф * 


QU 27 
Not to scale 


DW. 


Not to scale 
Insertion point 


Chair Block 


Exercise 9-3 
Ф Start a new drawing from scratch. Specify architectural units. 


Inserting an Entire Drawing 


As explained earlier in this chapter, the INSERT command can be used to insert | 
an entire drawing file into the current drawing. То do so, enter the INSERT command 
and pick the Browse... button in the Insert dialog box to access the Select Drawing File 
dialog box. You can then select a drawing file to insert. 

When one drawing is inserted into another, the inserted drawing becomes a 
block reference in the current drawing. As a block, it may be moved to a new location 
with a single pick. The drawing is also inserted on the current layer, but it does not 
inherit the color, linetype, or lineweight properties of that layer unless items in the 
drawing you are inserting are drawn on the 0 layer. You can explode the inserted | 
drawing back to its original objects if desired. Once exploded, the drawing objects revert | 
to their original layers. A drawing that is inserted brings any existing block defini- 
tions, layers, linetypes, text styles, and dimension styles into the current drawing. 
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By default, every drawing has an insertion point located at 0,0,0. This is the inser- 
tion point used for a drawing file when you insert it into the current drawing. If you 
want to change the insertion point of the drawing that is to be inserted, use the BASE 
command to redefine the insertion base point. Open the original drawing file and 
access the BASE command by selecting Base from the Block cascading menu in the 
Draw pull-down menu, or by entering base at the Command prompt as follows: 


Command: base 
Enter base point <0'-0", 0'-0", 0'-0">: (pick a point or enter new coordinates) 


The new point becomes the insertion base point for the drawing. Now insert this 
drawing into another drawing. Notice the insertion point is at the new location. 


Professional 


Tip When working on a drawing, it is common practice in 
industry to refer to other drawings to check features or dimen- 
sions. In many instances, the prints are not available and must 
be produced. You can avoid such delays by using the INSERT 


command. When you need to reference another drawing, 
© simply insert it into your current drawing. When you are done 
© checking the features or dimensions you need, simply use 
© the ERASE command to erase the inserted drawing, or use 
the UNDO command to undo the INSERT operation. 


Exercise 9-4 
i Open ex9-2a. 

Ф Create a layer named Bathtub, assign it color number 30, and set it current. 

Ф Draw a 5' x3’ rectangle. Insert the Toilet block next to the rectangle. Make a new 
block of the two objects and name it Bathroom. 

@ Erase all objects on screen and set the 0 layer current. Insert both the Toilet and 
Bathroom blocks. 

@ The Bathroom block should have color 30 because it was created on the Bathtub 
layer. The Toilet block should have the color white because it was created on the 
0 layer and inserted on the 0 layer, taking on the color of the 0 layer. 

@ Set the Bathtub layer current and insert the Toilet block. It should have the color 
30 because it was created on the 0 layer and inserted on the Bathtub layer, 
assuming the color of the Bathtub layer. 

@ Enter the BASE command. Choose an insertion base point slightly above and 

to the right of the objects on screen. 

Save the drawing as ex9-4a. 

Start a new drawing and save it with the file name Bathrooms. 

Insert drawing ex9-4a into your new drawing. The insertion point used is the 

one you established using the BASE command. 

Ф Enter any editing command and select a line on one of the Toilet blocks. The 
entire drawing should be highlighted, since it is actually one large block. 

@ Save the drawing as ex9-4b. 
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Editing Blocke 


You may encounter situations where a block needs to be edited after it has been 
inserted into a drawing. For example, a change in design may warrant a change to the 
block, or perhaps the block was not originally created on the 0 layer. The most simple 
way to edit a block is to use the EXPLODE command to break the block into its indi- 
vidual components, or to explode the block upon insertion as described earlier in this 
chapter. However, there may be cases where you wish to edit a block reference so that 
the original block definition is changed and the changes are applied to other existing 
block references, as well as future insertions of the block. This process is known as 
in-place reference editing and is accomplished with the REFEDIT command. 

In-place reference editing allows you to make minor changes to blocks, wblocks, 
or drawings that have been inserted in the current drawing. Wblocks and inserted 
drawings can be edited without the need to open the original file and redefine the 
block. However, if major changes are necessary, it is better to edit the original block 
or wblock and redefine it rather than to use reference editing with a block reference. In 
addition, in-place editing cannot be used on blocks that have been inserted with the 
MINSERT command. Redefining blocks is discussed later in this chapter. 

If you do not use in-place editing, blocks must first be broken into their original 
components before they can be edited. Two methods can be used to break blocks 
apart. The first method is called asterisk insertion, and is done at the time of insertion. 
The second method involves the EXPLODE command and can be done at any time. 


Editing Blocks In-Place 


Blocks can be edited in-place using the REFEDIT command. This command allows 
you to select a block reference and extract individual components for editing without 
exploding the block. Changes made during the editing sequence can then be “saved 
back” to the original block definition. Any revisions made are applied immediately to 
the selected block reference and to other insertions of the block in the same drawing. 
In this way, you can quickly edit a block reference and update other insertions of the 
block at the same time. 

The REFEDIT command is accessed by picking the Edit block or Xref button in the 
Refedit toolbar, selecting In-place Xref and Block Edit and then Edit Reference in the 
Modify pull-down menu, or by entering refedit at the Command prompt. To display 
the Refedit toolbar, right-click on any displayed toolbar button and pick Refedit. See 
Figure 9-15. 

The buttons on the Refedit toolbar are used during the in-place reference editing 
sequence when revising blocks and xrefs, or externally referenced drawings. External 
references are discussed in detail in Chapter 17. The following is displayed after 
entering the REFEDIT command: 


Command: геѓеаії. 
Select reference: (select the block to edit) 


After selecting a block, the Reference Edit dialog box is displayed. See Figure 9-16. 
Listed in the Reference name: window are the names of the selected block and any refer- 
ences nested within the block. You can cycle through different nesting levels by picking 
the plus sign (+) next to the block icon or by picking the Next button at the bottom of 
the dialog box. An image of the selected block is displayed in the Preview: area. The 
two check boxes in the Path: area are used to control how extracted objects and layers 
are named and whether attributes are available for editing. Attributes are discussed 
in Chapter 21. 
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Figure 9-15. Edit block Remove objects Save back 


The Refedit toolbar 
is used for in-place 
reference editing. Refedit 
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Figure 9-16. [ "Reference Edit 
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block 


When you have selected a block for editing, pick OK to close the dialog box. For 
example, assume you wish to revise the Bathroom block created in Exercise 9-4 by 
changing the dimensions of the bathtub and adding a sink. After selecting the Bathroom 
block, the following prompt appears: 


Select nested objects: (select the rectangle or objects making up the bathtub 
within the block and press [Enter]) 


If multiple insertions of the Bathroom block are displayed, be sure to pick objects 
from the reference you originally selected. After selecting nested objects, the Refedit 
toolbar appears, if it is not already displayed. 


Select nested objects: J 

n items selected 

Use REFCLOSE or the Refedit toolbar to end reference editing session. 
Command: 


When the Command prompt returns, all objects in the drawing are grayed out, 
except the bathtub you selected. Any selected objects are referred to as the working set. 
You can now use any drawing or editing commands to alter the bathtub as desired. 
For this example, change the dimensions of the bathtub from 5 x3 to 5° x 2566 

Any object that is drawn during the in-place edit is automatically added to the 
working set. You may add any objects that are grayed out to the working set by picking 
the Add objects to working set button on the Refedit toolbar. To remove objects from the 
working set during the edit, pick the Remove objects from working set button. 

To add a sink to the Bathroom block, draw a 3’ x 2’ rectangle with a 1’-6” diameter 
circle in the center next to the toilet. This object will be automatically added to the 
working set. 

When you are through making changes, pick the Save back changes to reference 
button in the Refedit toolbar. An AutoCAD alert appears. Pick OK to continue with 
the save. If you decide to exit the reference editing session without saving changes, 
pick the Discard changes to reference button in the Refedit toolbar. You can also use 
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EXPLODE 
X 


Explode 


the REFCLOSE command to save or discard changes to the working set and exit refer- 
ence editing. 

The changes to the edited Bathroom block are displayed immediately. These changes 
will also appear in other insertions of the same block in the drawing and in future 
insertions of the block. 


Exploding a Block during Insertion 


If you wish to edit the individual objects of a block at the time of insertion, you 
can insert a block and explode it in a single operation. This is accomplished by 
picking the Explode check box in the Insert dialog box, as discussed earlier in this 
chapter. Another alternative is to use the -INSERT command. Using this command is 
very similar to using the Insert dialog box, but it allows you to insert a block by 
answering prompts at the command line. If you wish to explode a block upon inser- 
tion using the -INSERT command, enter an asterisk (*) before the block name as 
follows: 


Command: -insert.j 

Enter block name or [?] «current»: *desk.i 

Specify insertion point for block: (pick a point) 

Specify scale factor for XYZ axes: (specify the scale and press [Enter]) 
Specify rotation angle «0»: .1 


The inserted objects are not part of a block. They are individual objects that have 
their original properties and can now be edited. 


Using the EXPLODE Command 


The EXPLODE command is used to break apart any existing block, polyline, or 
dimension. To access this command, pick the Explode button in the Modify toolbar, 
select Explode from the Modify pull-down menu, or type x or explode at the Command 
prompt as follows: 


Command: x or explode 
Select objects: (pick the block) 
Select objects: J 


When the block is exploded, the component objects are quickly redrawn. The 
individual objects can now be changed individually. To see if the EXPLODE command 
worked properly, select any object that was formerly part of the block. Only that 
object should be highlighted. If so, the block was exploded properly. 


Kedefining Existing Blocke 


A situation can arise where you discover that the original definition of a block 
must be changed. As previously discussed, redefining a block by editing its original 
components may be more suitable than using in-place reference editing with a selected 
block reference. This is an easy process, even if you have placed the block on a drawing 
many times. To redefine a saved block, follow this procedure: 

1. Insert the block to be redefined anywhere in your drawing. 

2. Make sure that you know where the insertion point of the block is located. You 
can determine the insertion point location by drawing a line from the insertion 
point of the block using the Insertion object snap mode. Then, simply cancel the 
LINE command. 
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. Explode the inserted block using the EXPLODE command. 
. Edit the block as needed. 
. Recreate the block definition using the BLOCK command. 
. Give the block the same name and the same insertion point it originally had. 
. Select the objects to be included in the block. 
. Pick OK to close the Insert dialog box. When a message from AutoCAD appears 
and asks if you want to redefine the block, pick Yes. 
9. When the BLOCK command is complete, all insertions of the block are updated. 
A common mistake is to forget to explode the block before editing the block and 
then trying to redefine it. When you try to create the block again with the same name, 
an alert box indicating the block references itself is displayed. This means you are trying 
to create a block that already exists. Once you press the OK button, the alert box 
disappears and the Block Definition dialog box is redisplayed. Press the Cancel button, 
explode the block that is to be redefined, and try again. 


Со мо Ul C 


Understanding the Circular Reference Error 


As described in the previous example, when you try to redefine a block that 
already exists and use the same name without exploding the block, AutoCAD informs 
you that the block references itself. The concept of a block referencing itself may be a 
little difficult to grasp at first without fully understanding how AutoCAD works with 
blocks. A block can be composed of any objects, and can be defined to include several 
blocks grouped together into one block. When using the BLOCK command to create 
a block that will include an existing block, AutoCAD must make a list of all the 
objects that make up the new block. This means that AutoCAD must refer to any 
existing block definitions that are selected to be part of the new block. If you select a 
complete block of the block being redefined as one of the component objects for the 
new definition, a problem occurs. You are trying to redefine a block name using a 
previous version of the block with the same name. In other words, the new block 
refers to the same block name of one of the blocks you are including in the new defi- 
nition, or references itself. 


The Correct Way of Redefining a Block 


Assume you create a block named Box that is composed of four line objects in the 
shape of a square, and then insert it. You then decide that the block needs to be 
changed so that it contains a small circle in the lower-left corner. If the original Box 
block is exploded, all that is left are the four line objects. After drawing the required 
circle, you can enter the BLOCK command and recreate a block named Box by 
selecting the four lines and the circle as the component objects. Redefining a block 
destroys the old definition and creates a new one. Any blocks with the same name are 
redefined with the updated changes. Make sure you want to redefine the block before 
agreeing to do so. Otherwise, give the block a new name. The correct way to redefine 
a block is shown in Figure 9-17. 

Alternatively, assume you do not explode the block, but still draw the circle and 
try to redefine the block. By selecting the intact Box block and the circle, a new block 
named Box would now be a block reference of the Box block with a circle. The old 
block definition of Box has not been destroyed, but a new definition has been 
attempted. Thus, AutoCAD is trying to define a new block named Box by using an 
instance of the Box block. This is referred to as a circular reference, and is what is 
meant by a block referencing itself. Refer to Figure 9-17. 
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Figure 9-17. 
A—The correct procedure for redefining a block. B—Redefining a block that has not first 
been exploded creates an invalid circular reference. 
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Creating Fermanent Global Blocks 


As discussed earlier in this chapter, blocks created with the BLOCK command are 
stored in the drawing in which they are constructed. In addition, as previously 
discussed, you may insert any drawing file into another drawing. If a drawing file 
containing block definitions is inserted into a new drawing, the blocks are also brought 
into the new drawing. This allows you to access any symbols saved as blocks and bring 
them into a drawing provided you know where the parent drawing is located. However, 
you may want to create symbols so that they are stored as independent drawing files. 

The WBLOCK (write block) command allows you to create a drawing file out of a 
block. This type of block is known as a global block. You can also use the WBLOCK 
command to create a global block from any object that is not first saved as a block. The 
resulting drawing file can then be inserted as a block into any drawing by entering the 
INSERT command and selecting the Browse... button in the Insert dialog box. 

There are several ways to use the WBLOCK command. To see how the first method 
works, open drawing ex9-1. Convert the Column block to a global block by making it a 
separate drawing file using the following procedure: 


Command: w or wblock.! 


The Write Block dialog box appears, Figure 9-18. This dialog box is similar to the 
Block Definition dialog box. Pick the Block: option button, and then select the Column 
block from the drop-down list in the Source area. Enter the name of the wblock, Col, 
in the File name: text box. Specify where you want to save the wblock by picking the 
button next to the Location: drop-down list if the path shown is not the desired loca- 
tion. Picking this button displays the Browse for Folder dialog box. If you want to 
insert the block at a specific unit size when using the AutoCAD DesignCenter, select 
the type of units in the Insert units: drop-down list. DesignCenter is discussed in 
Chapter 10. When you are finished, pick OK. 


Architectural AutoCAD Drafting /Design/Presentation 


Figure 9-18. 
Using the Write Block dialog box to create a wblock from an existing block. The column is 
saved as a DWG file. 
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The above sequence wrote a new block, with the name Col, to a drawing file on 
disk. You can now use the INSERT command to insert the new wblock (DWG file) into 
the current drawing or any other drawing. 


When another drawing is inserted into the current 
drawing, the inserted drawing acts as a block. It is a single 


object and its individual components cannot be edited unless 
the block is exploded. 


When you access the Write Block dialog box and select a block from the drop- 
down list, AutoCAD assumes the new drawing file will have the same name and lists 
it in the File name: text box. Decide whether to use the name of the selected block for 
the drawing file or enter a new name. 


Creating a New Wblock 


Suppose you want to create a wblock from a set of objects you have just drawn, 
but you have not yet made a block of them. The following sequence is used to save the 
selected object(s) as a drawing file. First, enter the WBLOCK command and select the 
Objects option button in the Write Block dialog box. This option button is active by 
default. Pick the Select objects button to select the objects for the drawing file. Next, 
pick the Pick point button to select the insertion point for the wblock. You can also 
enter absolute coordinates in the X:, Y:, and Z: text boxes. Then, give the file a name 
in the File name: text box. If the path shown in the Location: text box is not where you 
want to save the file, access the Browse for Folder dialog box by picking the button 
next to the drop-down arrow. Select the type of units that the AutoCAD DesignCenter 
will use to insert the block in the Insert units: drop-down list. When you are through, 
pick OK. See Figure 9-19. 
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Figure 9-19. 
Using the Write Block dialog box to create a wblock from selected objects without first 
defining them as a block. 
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This sequence is the same as that used with the BLOCK command. However, the 
wblock is saved to disk as a drawing file, not as a block in the current drawing. Be sure 
to specify the correct file path in the Location: text box when using the Write Block 
dialog box. A drawing file named Desk that is saved in the Blocks folder on the c: hard 

== drive, for example, is saved as c:\Blocks\Desk. 


Storing a Drawing as a Wblock 


An entire drawing can also be stored as a wblock. To do this, enter the WBLOCK 
command and pick the Entire drawing option button in the Write Block dialog box. 
Give the wblock a name in the File name: text box. To specify a location for the new 
drawing file, access the Browse for Folder dialog box or accept the path displayed in 
the Location: text box. Select the type of units the AutoCAD DesignCenter will use to 
insert the block in the Insert units: drop-down list, and pick OK when you are through. 
Refer to Figures 9-18 and 9-19. 

In this case, the entire drawing is saved to disk as if you had used the SAVE 
command. The difference is that any unused block definitions are deleted from the 
drawing. If the drawing contains any unused blocks, this method reduces the size of 
a drawing considerably. 


Professional 


Tip Using the Entire drawing wblock option at the end of a 
project is a good way to remove any named objects that are 
unused in your drawing to reduce the file size. Use this 
routine when you have completed a drawing and decide 


| that the unused blocks, layers, and styles are no longer 
needed. The PURGE command can also be used to remove 

© any unused layers, linetypes, text styles, dimension styles, 
multiline styles, plot styles, blocks, and shapes from the 
current drawing. The PURGE command is discussed later in 
this chapter. 
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Exercise 9-5 


@ Open drawing ex9-2a. 

Ф Create a wblock named Toilet using the existing block of the same name. 

@ Use Windows Explorer to list your drawing files. Be sure Toilet.dwg is listed. 

@ Start a new drawing. Create a layer named A-pfix, give it a color, and set it 
current. 

Insert the Toilet.dwg drawing file into the current drawing. 

Save the drawing as ex9-5. 


++ 


Renaming Blocks and Other Named Objects 


As discussed in the previous section, a block is a named object. Blocks, layers, 
linetypes, text styles, and other named objects can be renamed using the RENAME 
command. Access this command by selecting Rename... from the Format pull-down 
menu or by typing ren or rename at the Command prompt. This displays the Rename 
dialog box, Figure 9-20. 

To change the name of the Tub5026 block to Pbtub001, select Blocks in the Named 
Objects list. A list of blocks defined in the current drawing then appears in the Items 
list. Pick Tub5026 to highlight it in the list. When this name appears in the Old Name: 
text box, enter the new block name Pbtub001 in the Rename To: text box. Pick the 
Rename To: button and the new block name appears in the Items list. Pick OK to exit 
the Rename dialog box. 


RENAME 
REN 


Format 


= Rename... 
Since AutoCAD does not permit the renaming of the 0 
layer or the Continuous linetype, these two named objects do 
not appear in the Items list in the Rename dialog box. 
Professional 
Ti p Use the Rename dialog box to rename any items that do 
not conform to your standard naming conventions. Layers, 
linetypes, text styles, and blocks can all be renamed. Often, 
| when working with drawings from consultants or vendors, 
the naming conventions may not meet your standards. 
Change the object names with the RENAME command. 
Figure 9-20. 
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Deleting Named Objects 


In many drawing sessions, not all of the named objects in a drawing are used. For 
example, your drawing may contain several layers, text styles, and blocks that are not 
used. Since these objects occupy disk space, it is good practice to delete or purge the 
unused objects with the PURGE command at the end of the project. 

The PURGE command in AutoCAD 20001 is different from the PURGE command 
in AutoCAD 2000. The Purge dialog box is used to purge unused objects from a drawing 
in AutoCAD 2000i. In AutoCAD 2000, the PURGE command sequence allows you to 
list objects that may be purged on the command line. The following sections explain 
the two methods. 


Using the Purge Dialog Box in AutoCAD 2000i 


In AutoCAD 20001, entering the PURGE command displays the Purge dialog box. 
See Figure 9-21. To access the PURGE command, pick Purge... from the Drawing Utilities 
cascading menu in the File pull-down menu, or type pu or purge at the Command 
prompt. 

The radio buttons at the top of the Purge dialog box are used to specify how content 
in the drawing is listed in the main window. You may view content that can be purged 
or content that cannot be purged by selecting the appropriate radio button. 

Specific items that can be purged may be located by picking the View items you 
can purge radio button and using the tree view listing in the main window. First, iden- 
tify the type of object you wish to purge, and then pick the plus sign (+) next to the 
related icon to display each of the unused objects within that category. Before purging, 
select the Confirm each item to be purged check box at the bottom of the dialog box to 
have an opportunity to review each item before it is deleted. 

As an example, if you want to purge a block named Window from your drawing, 
pick the plus sign next to the blocks category in the main window. The block will be 
listed provided it is unused in the drawing. Highlight the block name and pick the 
Purge button to delete the item. 


Figure 9-21. 
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If you wish to purge nested items, pick the Purge nested items check box. If you 
want to purge all unused items in the drawing, pick the Purge All button. This is a 
good way to clean up a drawing after it is completed and conserve disk space. 


Using the PURGE Command in AutoCAD 2000 


To access the PURGE command in AutoCAD 2000, pick Purge... from the Drawing А 
Utilities cascading menu in the File pull-down menu, ог type pu or purge at the =бамта 
Command prompt. After entering this command, you are prompted to specify the = Purge... 
type of unused objects to purge. Any items to be purged must be entered on the 
command line. 

The command sequence allows you to display each of the unused named objects 
one at a time and decide whether to delete or save them. The PURGE command is 


used in the following manner to delete a block named Car: 


PURGE 
PU 


Command: ри or purge- 

Enter type of unused objects to purge 
[Blocks/Dimstyles/LAyers/LTypes/Plotstyles/SHapes/textS Tyles/Mlinestyles/All]: b 
Enter name(s) to purge <*>: J 

Verify each name to be purged? [Yes/No] «Y»: — 

Purge block "Car"? <N>: y- 


The PURGE command lists all unused blocks individually and gives you the 
option to answer yes or no. The All option can be used to delete all unused named 
objects from the drawing. This is a good way to clean up a drawing after it is completed 
and conserve disk space. 


Professional 


Ti p When purging an item, it may take several steps to purge 
it from the drawing. For example, assume you created a block 
named Door from objects created on the A-Door layer, and 
deleted the original objects. If you never used the block, you 
can quickly purge the Door block. However, because the 
block was created on the A-Door layer, that layer cannot be 


purged until the block is purged first. After the block has 
been purged, the layer A-Door can then be purged. 
If you find that you cannot purge a layer, one possible 
79 cause is that objects used to create a block were created on 
that layer and still exist in the drawing. This is another good 
reason to never create objects for a block on any layer other 
than the 0 layer. 
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Chapter Test 


Answer the following questions on a separate sheet of paper. 


15 
2 


9. 
4. 
5 


6. 


What is a block? 

Briefly explain the difference between a block and a wblock and identify the 
commands used to create the two. 

What is a symbol library? 

The objects making up a block should always be created on which layer? 

By default, what setting is used for the object color, linetype, and lineweight prop- 
erties when a block is created? 

If you wish to assign a different object color to a block after it is inserted without 
exploding the block, what color setting should be used when creating the block? 
If a block is created on the 0 layer with the default color, linetype, and lineweight 
settings and is then inserted on the 1 layer, which layer will be assigned to the 
block upon insertion? 


. List three ways to access the Block Definition dialog box. 


What is the purpose of the Convert to block radio button in the Block Definition 
dialog box? 


. How can you verify that a block is saved properly after it is created? 
. What is nesting? 


What command is used to place blocks in a drawing? 
A block or wblock that has been inserted into a drawing is referred to as a block 


Explain how to access a saved drawing file for insertion into a drawing. 


. How can you enter absolute coordinates for the insertion point when inserting a 


block with the Insert dialog box? 
How do you create a mirror image of a block when inserting the block? 
What is the difference between a real block and a unit block? 


. If a block contains layers that do not already exist in the current drawing, what 


happens to the layers when the block is inserted? 


. What is the purpose of the MINSERT command? 
. When one drawing is inserted into another, what must be done before the 


inserted drawing can be edited? 


. What command can be used to change the insertion base point of a drawing that 


is to be inserted into another drawing? 


. What command is used to break apart any existing block? 

. Explain the purpose of in-place reference editing. 

. Which dialog box is accessed with the REFEDIT command? 

. Whatis the purpose of the Add objects to working set button on the Refedit toolbar? 
. When using the -INSERT command, what is the effect of entering an asterisk 


before the block name? 


. When creating a wblock, what type of file is saved? 
. What is a circular reference error? How is it avoided when redefining a block? 
. If a block named Door is to be saved as a wblock in the Office folder on the c: 


drive, what is the proper path to use when saving the wblock? 


. Explain how to create a wblock from objects that have not been previously saved 


as a block. 


. Which option button in the Write Block dialog box allows you to save the current 


drawing as a wblock? 


. What is the purpose of the RENAME command? 
. Which command is used to remove unused objects from a drawing? 
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Drawing Probleins 


. Select 10 of the architectural symbols you created as drawing problems in Chapter 3 
and create a wblock for each symbol. If you did not complete any drawing prob- 


lems in Chapter 3, do so now. If the objects for the symbols were not originally 
created on the 0 layer, place all objects on the 0 layer before using the WBLOCK 
command. Designate a logical insertion point and write a short description for 
each symbol. Save each file with a name that matches the name of the symbol. 
Place the files in a new folder named Symbols. 


. Obtain a set of residential architectural drawings that are properly drawn and 


scaled. Create a variety of blocks for the symbols used on the drawings. Save 
these blocks as wblocks in a folder named Residential Symbols. 


. Obtain a set of light commercial architectural drawings that are properly drawn 


and scaled. Create a variety of blocks for the symbols used on the drawings. Save 
these blocks as wblocks in a folder named Commercial Symbols. 


. Create a new drawing based on the illustration provided. The drawing shows an 


arrangement of steel columns on a concrete floor slab for a new building. The 
steel columns are represented as I-shaped symbols. They are arranged in "bay 
lines" (labeled A through G) and "column lines" (labeled 1 through 3). The width 
of a bay is 24'-0". Tags identify the bay and column lines. Use the following 
guidelines: 

A. Draw the steel column symbol and save it as a block. 

B. Use the MINSERT command to place the symbols in the drawing. 

C. Save the drawing as p9-4. 
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5. Create an office layout drawing from the illustration provided. Draw the desk, chair, 
computer, window, and door shown and save each object as a block. Create a 
computer workstation from the desk, chair, and computer blocks and save it as a 
block. Then, draw the office using the INSERT and MINSERT commands and the 


dimensions shown. Enter scale values for the blocks when inserted as necessary. 
Save the drawing as p9-5. 
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a storage system for symbols designed for repeated use. 
truct and use a symbol library of blocks. 


Э Import blocks and other types of content from existing drawings using the 
AutoCAD DesignCenter. 


@ Manage and customize content used in the AutoCAD DesignCenter. 


Importa nt Terme 


" bitmaps raster images 
— drag and drop symbol library 
pixels vector image 


As you build your skills with AutoCAD and begin using more architectural 
drafting symbols in your drawings, you will find it very useful to assemble a storage 
system for symbols and other content that can be used repeatedly. In Chapter 9, you 
learned how to create symbols as blocks and save them within drawings or as sepa- 
rate drawing files. It is important to remember that blocks are stored in the drawing 
in which they were created, and wblocks are saved as separate drawing files. As you 
create and use more symbols, you will want to develop a storage system that provides 
convenient access to them. Groups of blocks can be stored in several different ways. 
If you save symbols as wblocks, you can create a system of folders for the wblock files 
on a local or network computer drive. If you save symbols as blocks, you can store 
entire groups of block definitions in drawing files known as symbol libraries. The latter 
method is typically more efficient and is explained in detail in this chapter. 

No matter which storage method you use, symbol libraries and individual wblock 
files can be managed and accessed effectively with the AutoCAD DesignCenter. This 
chapter introduces the AutoCAD DesignCenter and discusses how it is used to insert 
symbols and other content from one drawing into another. 
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Storing Symbols as Files 


As you learned in Chapter 9, a symbol created as a wblock with the WBLOCK 
command is saved as a drawing file, while a block created with the BLOCK command 
is stored in the drawing in which it is defined. Wblocks are useful when you wish to 
maintain each symbol as a separate drawing file. For example, wblocks present an 
advantage over blocks when you want to insert symbols one at a time without searching 
for blocks that are saved with others in a symbol library. 

When using the WBLOCK command, you must provide a name for the resulting 
drawing file and specify a path where it will be saved. Wblock files should be saved 
using standard naming conventions that make it easy to identify the file contents. In 
addition, each file should be saved to a folder created specifically for wblocks. Folders 
used for wblocks should be kept separate from folders containing other drawing files, 
and they should be named to reflect the types of symbols stored. A good idea is to 
create a folder structure with a root folder named Blocks, as shown in Figure 10-1. 
Notice that the folder shown is a subfolder of the ACAD Custom folder. Also, notice 
that the subfolders in the Blocks folder are named based on the type of symbols they 
contain. 

Storing symbols in this manner makes them easy to locate and share with others. 
When a symbol needs to be inserted with the INSERT command, it can be easily 
accessed by navigating to the correct folder using the Select Drawing File dialog box. 

The most efficient way to organize wblocks is to place them on a computer 
network drive that can be accessed by multiple users. As an alternative, if a network 
is not in place, the wblock files can be saved to writable compact discs (CDs) and 
loaded onto each user’s computer. This ensures that symbols drawn to company 
standards are readily available to users of the network or to individual workstations. 
When symbols need to be updated, the original drawing files can be edited, and any 
drawings using the symbols can be similarly updated to reflect the changes. 

If symbols are being accessed by multiple users, printed hard copies of the symbols 
should be distributed as necessary. When a symbol is revised, users should be informed 
of the changes and updated printouts should be provided. In addition, a backup system 
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for the files should be applied by the network server or by individual users. The 
following guidelines should also be observed if a network is not in place: 
e All workstations should have folders and files with the same names. 
e One person should be assigned to update files and copy them to all worksta- 
tion hard drives when necessary. 
e Drawing files should be copied onto each workstation’s hard drive from a 
master disk. 


Assembling a Symbol Library 


A symbol library is a set of related block definitions stored in a single drawing 
file and used repeatedly in drawings. Blocks compiled in a typical symbol library may 
represent a collection of shapes, views, or symbols. An architectural symbol library, 
for instance, may contain the following types of symbols: 

e Bathroom fixtures and accessories 
Doors and windows 
Electrical symbols 
Landscaping symbols 
Structural material symbols 
Tags and annotation symbols 

A sample architectural symbol library is shown in Figure 10-2. This type of 
symbol library is created as a single drawing file with entire sets of blocks. Each 
symbol represents a bathroom fixture that is drawn separately and saved as a block. 
Note that the name of each symbol is provided, along with the location of the inser- 
tion point used for inserting the block. When the entire symbol library, or drawing 
file, is inserted into a drawing, the blocks provided become a part of the current 
drawing and can be inserted, located, and scaled as necessary. 


Figure 10-2. 
An architectural symbol library composed of blocks of bathroom fixtures. The insertion base 
points are shown for reference only and are not part of the drawing. 
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To construct a symbol library, you must first decide what symbols the file will 
contain. Also, you need to determine how and where the symbol library will be stored. 
The symbols should be drawn to company standards and should be arranged neatly 
in rows or columns. Each block should be identified with a name, and the insertion 
point locations should be highlighted. However, this information should remain 
separate from the actual block definitions. Finally, the symbol library should be 
named using standard conventions. For example, a drawing file named Sinks could 
be used for a symbol library containing blocks of sink fixtures. 

Assembling blocks into a symbol library is an efficient way to manage drawing 
content and share it with others. Placing several symbol libraries on a computer 
network drive, for example, enables many users to access the symbols and other 
information within each library. As is the case with a storage system of wblock files, 
this also ensures that symbols drawn to company standards are readily available to 
users of the network. As with wblocks, printed copies of the symbol library can be 
distributed to everyone using the symbols. An architectural symbol library listing is 
shown in Figure 10-3. Larger copies of symbol library listings used in offices are 
commonly placed on a wall or bulletin board. 

When symbol libraries are revised, the original blocks and drawings containing 
references of the blocks can be updated as needed, and new listings can be provided. 
The same guidelines previously discussed for managing wblock files should be 
observed when saving symbol libraries to network drives or individual workstations. 

There are several advantages to using blocks in a symbol library rather than 
wblock files. Using blocks saves disk space, because a complete drawing file occupies 
considerably more disk space than a block, and a symbol library can contain many 
blocks. Another advantage is that when the file is inserted into a drawing, all blocks 
in the symbol library are also inserted into the drawing at once. 

One of the biggest advantages of creating a symbol library from blocks is that 
individual blocks within the file can be listed separately and inserted with the 


Figure 10-3. 
A typical symbol library listing distributed to architectural drafters. 
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AutoCAD DesignCenter. Using the DesignCenter allows you to browse the content of 
each file and insert any number of blocks into the current drawing without inserting 
the entire file. This procedure is discussed later in this chapter. 


Professional 


Tip You can quickly copy a symbol library into a new 
drawing without subsequently displaying the block objects 
by using the INSERT command. The incoming blocks are 
not displayed, they are only included as definitions in the 
drawing file. After entering the INSERT command and 


locating the file, activate the Specify On-screen check box in 

the Insert dialog box and pick the OK button. When the 

| drawing area returns, press the [Esc] key. The drawing is not 

© inserted on screen, but the block definitions аге now 

—- included in the new file. You can verify this by reentering 

—— the INSERT command and accessing the named objects listed 
in the Name: drop-down list in the Insert dialog box. 


Using Symbol Libraries in AutoCAD 2000i 


Predefined symbols provided by AutoCAD can be easily accessed using the 
symbol libraries available in AutoCAD 2000i. Each symbol library supplied consists 
of a set of drafting symbols that can be inserted when starting a new drawing. A 
symbol library can be accessed by picking the Symbol Libraries tab in the AutoCAD 
Today window when AutoCAD 20001 is first started. The Symbol Libraries tab displays 
a list of fifteen different symbol libraries. See Figure 10-4. You can pick one to use in 
a drawing, or you can add your own custom symbol libraries to the tab. 

Each symbol library has a corresponding drawing file located in the AutoCAD 
2000i\Sample\DesignCenter folder. The symbols composing each library are saved as 
blocks within the related drawing file. 

When you select a symbol library from the Symbol Libraries tab, the AutoCAD 
Today window is minimized. The AutoCAD drawing window becomes active and 
DesignCenter is displayed with the Blocks content of the symbol library drawing file 
shown. This allows you to insert symbols from DesignCenter into an open drawing. 
Using DesignCenter is discussed in the next section of this chapter. 

The Edit... link in the Symbol Libraries tab is used to modify the list of available 
symbol libraries. Pick Edit... to access the Edit DesignCenter Symbol Libraries dialog 
box. See Figure 10-5. Select the name of the symbol library to be modified from the 
Symbol libraries: list. To move the symbol library's position in the list, use the Move 
up or Move down button. To delete a symbol library, pick the Remove link button. If 
you wish to change the drawing file linked to the currently selected symbol library 
name, pick the Browse... button to select a new file in the Select File dialog box. 

You can also add your own symbol libraries to the Symbol Libraries tab by using 
the Add link... button. This will save you time when you wish to start a new drawing 
and access symbols from the symbol library using DesignCenter. To add a symbol 
library in this manner, pick the Add link... button and select the saved symbol library 
file from the Select DWG File To Add As Symbol Library dialog box. When the Edit 
DesignCenter Symbol Libraries dialog box returns, the drawing file name is set as the 
symbol library name. You can modify the symbol library name in the Library name: 
text box. After you are done, pick OK. The new symbol library is included in the 
Symbol Libraries tab. 
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Figure 10-4. 
The symbol libraries available in AutoCAD 2000i can be accessed by picking the Symbol 
Libraries tab in the AutoCAD Today window. 
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Tip Create custom symbol libraries and add them to the 
Symbol Libraries tab using the Edit DesignCenter Symbol 
Libraries dialog box. You can also add additional blocks to 


the existing symbol libraries. If there are symbol libraries that 
" you do not use, delete the unused listings from the Symbol 
| Libraries tab. This does not delete the drawing file, so you 
can add the library back to the list in the future. 
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The symbol library drawing files located in the 
AutoCAD 2000i\Sample\DesignCenter folder are also available 
to users of AutoCAD 2000. The files are stored in the 
Acad2000\Sample\DesignCenter folder. The symbols in each 


| file can be accessed and inserted into an open drawing by 
| displaying the Blocks content of the files in DesignCenter. 
Inserting blocks in this manner is discussed in the next section. 


Introduction to the AutoCAD DesignCenter 


The AutoCAD DesignCenter, also known as DesignCenter, is a powerful drawing 
information manager that allows you to effectively reuse and share drawing content. 
One of the primary benefits of AutoCAD is that once something has been created, 
you can use it repeatedly in any number of drawings or drawing projects. Many 
types of drawing elements are similar or the same in numerous drawings, such as 
common drawing details, sections, architectural symbols, and drawing layouts. 
DesignCenter lets you conveniently access drawing content and "drag and drop" it 
from one drawing to another. Drag and drop is a feature that allows you to perform 
tasks by picking and holding the pick button while you drag an item to where you 
want it, and then releasing the pick button to drop it in the desired location. 

DesignCenter is used to manage several types of drawing content, including 
blocks, dimension styles, layers, layouts, linetypes, text styles, and externally refer- 
enced drawings. External references are discussed in Chapter 17. You can insert any 
item from the available content types into the current drawing by accessing the item 
and dragging and dropping it into the drawing. Raster images such as BMP, JPG, 
TGA, TIF, and GIF files can also be searched for, viewed, and added to a drawing 
using DesignCenter. 

DesignCenter is activated by picking the AutoCAD DesignCenter button on the 
Standard toolbar, selecting AutoCAD DesignCenter from the Tools pull-down menu, 
typing adc or adcenter at the Command prompt, or using the [Ctrl]+[2] key combina- 
tion. When you first open DesignCenter, it is displayed in a floating state in the 
AutoCAD drawing window, Figure 10-6A. You can resize the DesignCenter window 
as desired, or you can place it in a docked position by double-clicking on the title bar. 
When docked, DesignCenter is placed on the left side of the AutoCAD drawing 
window. See Figure 10-6B. 


Chapter 10 Symbol Libraries and the AutoCAD DesignCenter 


ADCENTER 
ADC 
[Ctrl}+[2] 


Tools 
=æ AutoCAD 
DesignCenter 


Standard 
toolbar 


Hi; 
AutoCAD 
DesignCenter 


361 


362 


Figure 10-6. 
The AutoCAD Title bar 
DesignCenter. 
A—When you first 
open DesignCenter, 
it appears in a 
floating state in the 
drawing window. 
The DesignCenter 
window can be 
resized or moved 
into a docked posi- 
tion. 
B—DesignCenter in 
a docked state. 
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Using DesignCenter 


It is not necessary to open a drawing in AutoCAD in order to view or access its 
content. DesignCenter allows you to directly load content from any accessible drawing. 
You can also use DesignCenter to browse through existing drawing files and view 
their content, or you can use its advanced search tools to look for specific drawing 
content. Once DesignCenter is opened, content can be dragged and dropped into any 
open drawing. 

The buttons on the left side of the DesignCenter toolbar determine how content 
is displayed. See Figure 10-7. If the Tree View Toggle button is depressed, the tree view 
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Figure 10-7. | Tree View 
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is enabled on the left side of the DesignCenter window and you can list content in a 
drawing file by selecting the file name. The resulting content is displayed in the preview 
palette on the right side of the DesignCenter window. 

To locate an item and copy it into a drawing, pick the plus sign (+) next to the 
drawing icon to view the content categories for that drawing. Each category of drawing 
content is listed with a representative icon. The categories include Blocks, Dimstyles, 
Layers, Layouts, Linetypes, Textstyles, and Xrefs. Highlight the category corresponding 
to the type of item you want to access. You can then pick on the item in the preview 
palette, hold the pick button, and drag the item to insert it into the current drawing. 

The controls and features of DesignCenter also allow you to display information 
about different types of content that are loaded in the preview palette. The buttons in 
the DesignCenter toolbar shown in Figure 10-7 are described below: 

e Desktop. Pick this button to display the folders and files found on the hard 
drive and network drives. You can then browse through the directories to search 
for a drawing with usable content. 

e Open Drawings. Pick this button to list only the currently opened drawings 
and their content. 

e History. Pick this button to list the last 20 drawings accessed through 
DesignCenter. You can then double-click on the drawing file you want to browse 
through for content. 

e Tree View Toggle. Pick this button to disable the tree view list of folders so that 
only content in the preview palette is displayed. 

e Favorites. Pick this button to look through content stored in the Autodesk 
folder, which is located in the Windows\Favorites folder. 

• Load. Pick this button to access the Load DesignCenter Palette dialog box. This 
dialog box allows you to load a drawing file into DesignCenter, or browse the 
Internet for files. This function is discussed later in this chapter. 
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e Find. Pick this button to use the Find dialog box to search for content based 
upon specific criteria you enter. This function is discussed later in this chapter. 

e Up. When in tree view, pick this button to display the contents of the folder 
above the current folder or drawing you are currently looking in. 

e Preview. Pick this button to display a preview image of the selected item at the 
bottom of the preview palette. 

e Description. Pick this button to display a textual description of the selected 
item at the bottom of the preview palette. 

e Views. Pick this button or the drop-down arrow to change how content is 
displayed in the preview palette. You can choose from large icons (large preview 
images), small icons (small preview images), a list view (a list of the contents), 
and a details view (a list of the contents and any additional details associated 
with the loaded items). 


Exercise 10-1 


Ф Begin a new drawing. 

Ф Open the AutoCAD DesignCenter. 

Ф Double-click on the title bar to dock DesignCenter if it is not already docked. 
Ф Use the tree view to browse through different directories and drawings on the 
hard drive. 

Pick the Preview button to display a preview image of a selected item in the 
preview palette. 

Pick the Description button to display a description of a selected item. 
Experiment with the various preview palette viewing options using the Views 
button. 

Ф Close DesignCenter. Do not save the drawing. 


+ 


++ 


Inserting Blocks and Drawings Using DesignCenter 


As previously discussed, blocks or drawing files can be readily located and 
previewed before they are inserted using DesignCenter. You can easily insert blocks 
or entire drawings into the current drawing using the “drag and drop” method. You 
can also browse through existing drawings for blocks, display images of blocks and 
drawings, and access other information about saved blocks or files. 

To view blocks that belong in a drawing, navigate to the drawing in the tree view 
and click on the Blocks icon for the drawing or double-click on the Blocks icon in the 
preview palette. Refer to Figure 10-7. You can then use the Preview, Description, and 
Views buttons in the DesignCenter toolbar to display different types of information 
for each block in the drawing. 

Once the desired block has been found in the preview palette, pick on the block 
and use the drag and drop feature to insert it into the current drawing. The block is 
inserted at the location you pick when you release the pick button. It is inserted based 
on the type of insertion units specified when creating the block. For example, if the 
original block was created as a 1” x 1” square, and the insertion units specified were 
feet, then the block will be a 12” x 12” square when inserted with DesignCenter. A 
block inserted from DesignCenter is inserted into the drawing on the current layer. 

You can also specify coordinates for the insertion point, scale values, and a rota- 
tion angle when inserting a block from DesignCenter. To do so, double-click on the 
preview icon for the block in the preview palette. This displays the Insert dialog box, 
which can be used to specify the insertion point, scale, and rotation angle of the block. 
If you want to explode the block upon insertion, pick the Explode check box in the 
Insert dialog box. 
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You can also insert a block by highlighting the preview icon and right-clicking, which 
displays a shortcut menu. Picking Insert Block... from the shortcut menu accesses the 
Insert dialog box. Picking Copy allows you to copy the block to the Windows Clipboard 
and paste it in the drawing. After selecting Copy, move the cursor to the location in the 
drawing where you want to insert the block, right-click, and select Paste or Paste as Block 
from the shortcut menu. You are then prompted for the insertion point on the command 
line. If you select Paste to Original Coordinates from the shortcut menu, the block is 
inserted at the same coordinates from which it was copied in the original drawing. 

Entire drawings can also be inserted using DesignCenter. To insert a drawing, 
select the folder where it is stored. Any drawings in the selected folder will be displayed 
in the preview palette with preview icons. See Figure 10-8. Highlight the drawing 
icon and use drag and drop to insert the file into the current drawing. When inserting 
an entire drawing, you are prompted for the insertion point, scale values, and rota- 
tion angle on the command line. 

As with blocks, you can enter the insertion values in the Insert dialog box when 
inserting a drawing from DesignCenter. To use the Insert dialog box, select the 
drawing file in the preview palette, right-click on its icon, and pick Insert as Block... 
from the shortcut menu. This inserts the drawing as a block reference in the current 
drawing. You can also attach the drawing to the current drawing as an external refer- 
ence by picking Attach as Xref... from the shortcut menu. External references are 
discussed in Chapter 17. 


Exercise 10-2 


Begin a new drawing. 
> Open DesignCenter. 
Ф Access the DesignCenter folder located in the AutoCAD 20000 Sample folder or the 
Acad2000 Sample folder. 

Browse through the content in each drawing. 

Locate the file Home-Space Planner.dwg and access the Blocks content. 

Drag and drop several blocks from the preview palette into the current drawing. 
Insert several blocks into the current drawing using the Insert dialog box. 
Select the DesignCenter folder again to list the drawings in the preview palette. 
Locate the file House Designer.dwg and drag and drop the entire drawing into 
the current drawing. 

Close DesignCenter. Save the file as ex10-2. 


КЕДЕ! 
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Using the Find Dialog Box 


As previously discussed, selecting the Find button in the DesignCenter toolbar 
displays the Find dialog box. See Figure 10-9. This dialog box can be used to locate 
drawings, blocks, and other content on any drive by specifying search criteria. The 
content can then be loaded into DesignCenter. This is a useful feature when you are 
unsure of the exact location of a drawing file, or when you know the name of a block 
but cannot find the file where it is stored. 

The Look for drop-down list at the top of the Find dialog box is used to specify 
the type of content to locate. In addition to blocks and drawings, you can search for 
existing dimension styles, layers, layouts, linetypes, text styles, external references, 
hatch patterns, and hatch pattern files. Hatch patterns are discussed in Chapter 19. 

When searching for a drawing, three tabs appear in the Find dialog box. The 
Drawings tab allows you to conduct a basic search for a particular drawing by typing 
the file name in the Search for the word(s) text box and selecting File Name from the 
In the field(s) drop-down list. If you want to search for a drawing by title, subject, 
author, or keywords, select the desired criteria using the In the field(s) drop-down list. 
This criteria relates to information stored for the drawing in the Drawing Properties 
dialog box. 

Once the search information has been specified in the Drawings tab, you can 
select a drive to search in the In drop-down list. You can specify the search to include 
subfolders by checking the Search subfolders check box. You can also search in a 
specific folder by picking the Browse... button. To begin the search, pick the Find Now 
button. Picking the New Search button allows you to enter criteria for a new search. 
When the search is complete, any drawings matching the criteria you specified 
appear in the window at the bottom of the dialog box. You can then double-click on 
a file name to display the drawing and its contents in DesignCenter. 

The Date Modified and Advanced tabs are also available in the Find dialog box 
when searching for drawing files. In the Date Modified tab, you can set up a search to 
look for drawings created or modified between dates you specify. This criteria is used 


Figure 10-9. 
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in conjunction with the information you provide in the Drawings tab. The Advanced 
tab is used to further refine the search. You can specify for AutoCAD to also look for 
a certain block name, a block or drawing description, or any attribute information in 
addition to the specified file name in the Drawings tab. Attributes are discussed in 
Chapter 21. You can also specify to search for certain text within the file or limit the 
search to a specific file size. 

When searching for items other than drawing files or hatch pattern files as spec- 
ified in the Look for drop-down list, only one tab appears in the Find dialog box. For 
example, if you are searching for blocks only, the Blocks tab appears as shown in 
Figure 10-10. This tab allows you to enter a block name and search for it using a spec- 
ified drive and folder(s). Note that in the figure shown, an asterisk is entered as a wild 
card character after the search name to access all blocks including chair in the block 
name. 

A combined search for blocks and drawings can also be conducted by selecting 
Drawings and Blocks in the Look for drop-down list. This type of search can be used 
when similar names are used for blocks and separately saved files and you are unsure 
how a symbol is stored. 
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Exercise 10-5 | 
Begin a new drawing and open DesignCenter. 

+ ss the Find dialog box. 

> Performa search for drawing files that begin with 1st by using the search string 
1st*. Search for any files created between the dates of Jan. 1, 1996 and the 
current date. 
Double-click on the first item listed to browse through the drawing for content. 
Drag and drop different types of content into your drawing. 
Close DesignCenter. Do not save the drawing. 


Ф 
+ 
Ф 
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Importing Layers, Linetypes, and Text Styles 


In Chapter 5, you learned how to create and manage layers and load and assign 
linetypes in drawing files. In some cases, you may find it useful to use a layer or line- 
type from another drawing when working on a similar drawing. You may also want 
to access text styles from other drawings when creating text in a new drawing. Text 
styles were discussed in Chapter 8. You can use DesignCenter to import any existing 
layers, linetypes, and text styles you wish to apply in the current drawing. 

It is important to remember that each time you create a new drawing, frequently 
duplicated objects such as layers do not have to be recreated. With DesignCenter, you 
have the ability to reuse previously created content from any stored drawing. You can 
access specific items and import them through dragging and dropping. This saves 
you time and allows you to access items that are already drawn to current standards. 

To reuse layers from another drawing, use the DesignCenter tree view to browse 
for the drawing file. Then, highlight the Layers category underneath the file name or 
double-click on the Layers icon in the preview palette. You can then drag and drop the 
desired layers from the preview palette into the drawing. You can also double-click 
on a layer icon to insert a layer individually. To select more than one layer at a time, 
hold down the [Shift] key and pick the first and last icon in a group. This selects all of 
the layers between the first and last pick. See Figure 10-11. You can also hold down 
the [Ctrl] key to select multiple icons individually. Right-clicking on a layer icon in the 
preview palette allows you to add the layer using a shortcut menu. 

Once the layers have been imported, they become available in the active drawing. 
If a layer name that is being inserted already exists in the destination drawing, that 
layer name and its settings are ignored. The existing settings for the layer are preserved 
and a message indicating that the duplicate settings were ignored is displayed on the 
command line. 

Linetypes from a separate drawing file can be inserted into the current drawing 
with DesignCenter using the same procedure for inserting layers. In the tree view, 
select the drawing containing the linetypes to be copied. Then, select the Linetypes 
category to display the available linetypes in the preview palette. See Figure 10-12. 
Select the linetypes to be copied, and then drag and drop them into the drawing. You 
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Figure 10-12. 
Adding linetypes 
to a drawing with 
DesignCenter. 
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can also double-click on a linetype icon to add the linetype, or you can right-click to 
use a shortcut menu. If the linetype already exists in the destination drawing, the 
existing settings are preserved and the duplicate linetype is ignored. 

Text styles can be inserted from one drawing into another with DesignCenter 
using the same process for inserting layers and linetypes. First, select the drawing file 
containing the text styles you want to use. Then, select the Textstyles category to display 
the available text styles in the preview palette. See Figure 10-13. Drag and drop the 
text styles, or double-click or right-click on the text style icons to add the desired 
styles to the current drawing. Duplicate definitions are ignored if the text style name 
already exists in the drawing. 

When you import a text style into a drawing, it does not become the current style. 
You can use the STYLE command to set the new text style current. 


Figure 10-13. 
Adding text styles 
to a drawing with 
DesignCenter. 
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Exercise 10-4 


@ Open the drawing file 1st floor plan.dwg located in the AutoCAD 2000i\Sample folder 


or the Acad2000\Sample folder. Keep the file open while you start a new drawing 
from scratch. 
Open DesignCenter in the new drawing. 
Pick the Open Drawings button in the DesignCenter toolbar to list the open 
drawings in the tree view. Display the layers available in 1st floor plan.dwg in the 
preview palette. 
Ф Use the [Ctrl] key to select several layers in the preview palette, and then drag 

and drop them into the new drawing. | 
Ф Access the Layer Control box and view the layers defined in the new drawing 
to confirm that the layers from 1st floor plan.dwg were imported. 
Display the linetypes available in 1st floor plan.dwg in the preview palette. 
Select the Dash, Divide, and Hidden linetypes and drag and drop them into the 
new drawing. I 
@ Save the drawing as ex10-3. 


Ф 
Ф 


+ * 


Inserting Dimension Styles and Layouts | 


Dimension styles and layouts can be imported from existing drawing files into a 
new drawing using DesignCenter. Dimension styles are used to format the way i 
dimensions appear in a drawing and are discussed in Chapter 15. Layouts are used 
to set up drawings for plotting purposes and are discussed in Chapter 24. 
The procedure for importing dimension styles into a drawing with DesignCenter 
is similar to that used for blocks, layers, linetypes, and text styles. Once the drawing 
containing the dimension styles is located in the DesignCenter tree view, highlight the 
Dimstyles category to display available dimension styles in the preview palette. You 
can then select the desired dimension styles and drag and drop them into the 
drawing. You can also double-click on the dimension style icons to insert the styles | 
individually, or you can right-click to use the shortcut menu. | 
Layouts are added to drawings from DesignCenter in the same manner after 
locating an existing drawing in the tree view and selecting the Layouts category. A 
layout that is inserted becomes a part of the new drawing, and a layout tab with the 
corresponding name is added to the bottom of the drawing area. Any objects drawn 
in the layout will also be inserted, along with any layers associated with the layout. 


Adding Raster Images with DesignCenter 


Drawings produced in AutoCAD are generated from vector images. A vector 
image is made up of objects defined by XYZ coordinates, where the objects are 
composed of points connected by straight lines. However, AutoCAD also has the 
ability to display raster images in a drawing. Raster images are generated from dots, 
or pixels, and contain no XYZ coordinate values. Pixels, or picture elements, are the 
single points of color displayed by a computer monitor. Raster images are created 
with pixels and are saved as image files commonly referred to as bitmaps. Raster 
images such as BMP, JPG, TGA, TIF, and GIF files can be incorporated into an 
AutoCAD drawing and used in applications requiring high-quality images or pre- 
sentation graphics. You can use DesignCenter to browse for raster images and bring 
them into a drawing. 

Raster images are not readily listed in DesignCenter as usable content. To insert 
a raster image into a drawing, you must browse for the folder containing the image 
you wish to use. See Figure 10-14. When the image has been found and selected in 
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Figure 10-14. 
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the tree view, you can drag and drop it into the drawing, or you can double-click to 
access the Image dialog box. This dialog box is similar to the Insert dialog box and is 
used to specify insertion values for the image. You can also right-click on the image 
icon and pick Attach Image... from the shortcut menu to use the Image dialog box, or 
you can pick Copy to copy the image to the Clipboard. 

When inserted, a raster image is not actually stored in the content of a drawing. 
It is attached to the current drawing and referenced in the same way an external refer- 
ence is referenced by AutoCAD. External references are discussed in Chapter 17. 
After a raster image is attached to a drawing, the directory path to the corresponding 
image file is stored, allowing AutoCAD to load the image file whenever the drawing 
is opened. 


Browsing the Internet for Content 


You can search for files on the Internet and download content using the features 
of DesignCenter. As discussed earlier in this chapter, picking the Load button in the 
DesignCenter toolbar displays the Load DesignCenter Palette dialog box. This is a 
standard file selection dialog box that allows you to load any drawing in DesignCenter 
and list its content in the preview palette. It is very similar to the Select File dialog 
box. Picking the Search the Web button accesses the Select Hyperlink Web browser, 
which you can use to enter a Web site address and search for other AutoCAD draw- 
ings or image files. You can then download a file from a Web site, save it to a direc- 
tory, and load its contents into the DesignCenter preview palette. 


Customizing Content Used in DesignCenter 


As you learned in Chapter 9, when creating a block using the Block Definition 
dialog box, the Insert units: option allows you to specify the type of units AutoCAD 
uses when inserting the block with DesignCenter. You can use this setting to set the 
value at which your block is scaled when inserted from DesignCenter. For example, 
suppose you create a 1” unit block and you always want the block to be inserted as a 
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1-0" square block when inserting it from DesignCenter. When creating the block, 
specify Feet for the Insert units: setting so that the block is inserted at 12 times its orig- 
inal size. If you want to be able to insert the block without a preset scale value when 
using DesignCenter, set the Insert units: option to Unitless. 

You can also use the User Preferences tab in the Options dialog box to set insertion 
unit values for blocks inserted from DesignCenter. In the AutoCAD DesignCenter area, 
the Source content units: and Target drawing units: settings are used for blocks that are 
created with the Insert units: option set to Unitless. For each block defined without inser- 
tion units specified, AutoCAD assumes the original block was created with the units 
setting in the Source content units: drop-down list. The setting in the Target drawing 
units: drop-down list is then used for the insertion units when the same block is inserted 
from DesignCenter. For example, assume you have drawn a 1” square and saved it as a 
block with the Insert units: option set to Unitless. If the Source content units: option is 
set to Feet, then DesignCenter assumes the original 1" square block is 1-0” square. If the 
Target drawing units: option is set to Yards, then that block is inserted as a 3’-0” square 
block from DesignCenter. In this case, the 1'-0" square block is scaled up to three times 
its size because it is inserted using yards as the insertion units. 


Creating a Block Freview 


A preview image of a block is displayed in the DesignCenter preview palette when 
the block is created with the corresponding setting active in the Block Definition dialog 
box. By default, blocks are created in this manner when using the BLOCK command. 
You may find that blocks stored in drawings created with older versions of AutoCAD 
do not include a preview icon when viewed in DesignCenter. If a block does not have 
a preview icon, you can create one with the BLOCKICON command. This command is 
accessed by typing blockicon at the Command prompt. To create a preview icon of a 
block, open the drawing where it is stored and use the following sequence: 


Command: blockicon.! 
Enter block names <*>: (enter the name of the block). 
1 block updated. 


Using Sources of Fredefined Content 


If you are a new user of AutoCAD and unsure of where to start when creating 
blocks and symbol libraries, you may want to access the predefined symbols supplied 
in AutoCAD. In addition to the symbol library drawing files provided in the AutoCAD 
Sample WDesignCenter folder, there are several sample architectural drawings stored in 
the Sample folder. These drawings contain useful samples of blocks, layers, text styles, 
and dimension styles. They can be used as a starting point for creating your own archi- 
tectural symbols and symbol libraries. Take some time to browse through the Sample 
folder and study how the files and blocks were created. 


The Internet is a very useful source for different types 
of drawing content. A wide number of sources provide free 
blocks and drawing files for AutoCAD users. Try searching 
for AutoCAD drawings or blocks if you have Internet 


access. Shareware Web sites such as www.cadalog.com, 

| www.caddepot.com, and www.cad-forum.com can be used 
to begin assembling symbol libraries. Note: The addresses 
for these Web sites are the most current available at the time 
of publication and are subject to change. 
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Answer the following questions on a separate sheet of paper. 
1. 


ү 


20. 


Cha ptepdéet 


What command is used to create a symbol and store it in the drawing in which 
it is created? What command is used to create a symbol and save it as a separate 
drawing file? 

Define symbol library. 

Name two advantages of storing blocks in a symbol library in comparison to 
storing them as individual drawing files. 

Explain how to use the INSERT command to copy a symbol library into a drawing 
without displaying the blocks stored in the file. 

Other than blocks, name three types of content that are listed with each drawing 
file in the AutoCAD DesignCenter. 

Identify two ways to open DesignCenter. 

How can DesignCenter be placed in a docked state? How can it be placed ina 
floating position? 


. How can you display the tree view in DesignCenter? 

. Where is the preview palette located in DesignCenter? 

. What is the purpose of the Favorites button in the DesignCenter toolbar? 

. Explain how to view blocks that belong in a drawing in DesignCenter. 

. How can you load the content of drawings that are currently open in AutoCAD 


in DesignCenter? 


. Describe two ways to insert a block that is loaded in DesignCenter into the 


current drawing. 


. What is the purpose of the Find dialog box? 
. What happens when you insert a layer from one drawing into another and the 


layer already exists in the destination drawing? 


. Briefly explain how to bring a raster image into a drawing with DesignCenter. 


How is the Load DesignCenter Palette dialog box accessed? 
Briefly describe how to bring a drawing into AutoCAD from a Web site with 
DesignCenter. 


. If you create a 1" unit block but you always want the block to be inserted as a 1'-0" 


square block when inserting it from DesignCenter, what setting оа you use 
for the Insert units: option in the Block Definition dialog box? 
What command can be used to create a block preview icon? 
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Drawing Problems 


I Create a symbol library containing architectural or structural symbols. Use archi- 
tectural symbols such as doors, windows, and fixtures, or structural symbols 
such as steel shapes, bolts, and standard footings. Create text to identify all 
symbols and place them in an orderly arrangement. Save the symbol library file 
using an appropriate name, such as Arch-lib or Stru-lib. Then, after checking with 
your instructor, draw a problem using the library. Use DesignCenter to insert the 
blocks as you need them into your drawing. As an alternative, you may insert the 
entire symbol library file into your drawing to have access to all of the blocks and 
other content. Save the drawing problem you create as p10-1. 


2. Open p9-5 from Chapter 9 and use the existing blocks to create a symbol library 
of office furniture and common architectural symbols. Identify the symbols and 
place them in an orderly arrangement in the new drawing. Save the symbol library 
file as Office-lib. 
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Planning Your AutoCAD Drawing 


Effective planning can greatly reduce the amount of time it takes to set up and 
complete a drawing. Drawing setup involves many factors that affect the quality and 
accuracy of your final drawing. AutoCAD helps make this planning process easy by 
providing a variety of automated setup options that help you begin a drawing. Even 
with these options, you still need to know the basic elements that make up your drawing. 
Some basic planning decisions include the following: 

• The sheet size on which the drawing will be plotted. 

• The planned plotting scale. 
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e The units of measure being used. 

e The precision required for the drawing. 

e The name of the drawing. 

This chapter discusses all of these AutoCAD setup options. It also provides an 
opportunity to experiment with them. 


Starting a New Drawing 


When AutoCAD is first started, you will encounter the Startup dialog box if you 
are running AutoCAD 2000. See Figure 11-1. In AutoCAD 20001, you will encounter 
the AutoCAD Today window if it is still active. Deactivating AutoCAD Today is covered 
in Chapter 2 of this text. 


The Startup Dialog Box 


The Startup dialog box in AutoCAD 2000 provides several methods of selecting 
settings for your drawing. If you are already in an AutoCAD, you can start a new 
drawing using the NEW command. Access this command by picking New... from the 
File pull-down menu, pressing the [Ctrl]+[N] key combination, or entering new at the 
Command prompt. This displays the Create New Drawing dialog box, which is iden- 
tical to the Startup dialog box. 

A row of four buttons near the top of the dialog box presents each of the avail- 
able startup options. Hold your cursor on a button to see its name displayed in a 
tooltip. The following options are available: 

e Open a Drawing. Select this option to open an existing drawing. The last four 
drawing files worked on will be displayed in a list in the middle of the dialog 
box. Select a drawing from the list or choose the Browse... button to look 
through any disk or network drives for existing drawing files. See Figure 11-2. 

e Start from Scratch. This setup option starts a new drawing based on the initial 
default settings contained in the acad.dwt (English) or acadiso.dwt (metric) 
template. This is a basic drawing, starting with a 12" x 9" drawing area. You can 
then set up all other drawing specifications, like layers or a new drawing area. 

e Use a Template. This setup option starts a new drawing based on a template. 
A template is a file that contains standard settings such as layer names, dimen- 
sion and text styles, and any linetypes which are applied to the new drawing. 
AutoCAD offers a selection of templates based on accepted industry standards, 
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but you can also create your own templates or use any existing drawing file 
as a template. Creating your template is covered later in this chapter. 

e Use a Wizard. The startup wizard provides a step-by-step method of defining 
the drawing settings. AutoCAD prompts for a few setting changes for the new 
drawing. 

The option you select in the Startup dialog box is presented as the default option 

for the next use of the Startup dialog box. 


AutoCAD provides a Multiple Design Environment (MDE). 
This means that AutoCAD can have many different draw- 
ings open at the same time. Each open drawing occupies an 
individual drawing window within the AutoCAD program 
window. An introduction to managing the MDE is provided 
later in this chapter. . 

In this chapter, you will start several new drawings. 
When you start а new drawing, AutoCAD assigns a tempo- 
rary name of Drawing1.dwg. The second drawing you start is 
given a temporary name of Drawing2.dwg, the third is named 
Drawing3.dwg, and so on. You can assign a different name when 

| you save the drawing file. Saving drawings was discussed 

| in Chapter 2. If you exit from AutoCAD, you may be asked 
if you want to save each of the drawings that you started. 
For the discussion in this chapter, you should answer No to 
each prompt. 


The AutoCAD Today Window 


In AutoCAD 2000i, new drawings are created using the Create Drawings tab in NEW 
the My Drawings area of the AutoCAD Today window. To create a new drawing, pick “шз 


the New button from the Standard toolbar, select New from the File pull-down menu, шег; 
enter new at the Command prompt, or use the [Ctrl]+[N] key combination. The AutoCAD Standard 
Today window appears with the Create Drawings tab selected. 257 
The Create Drawings tab provides three methods for creating а new drawing. The LI 
method is selected in the Select how to begin: drop-down list. See Figure 11-3. The New 


options are as follows: 
e Template. Use this option to start a new drawing based on an existing template. 
Recently used templates are listed first, followed by an alphabetical listing. 
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Figure 11-3. 
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e Start from Scratch. This option is identical to Start from Scratch option in 
AutoCAD 2000. 

e Wizards. After selecting this option, you can pick either Quick Setup or Advanced 
Setup. 


Using the Quick Setup Wizard 


The following discussion explains how to start a new drawing using the Quick 
Setup wizard. In AutoCAD 2000, access this option in the Startup or Create New Drawing 
dialog box by double-clicking on Quick Setup in the Select a Wizard: list, or highlighting 
Quick Setup and picking OK or pressing [Enter]. In AutoCAD 2000i, pick Wizards in the 
Select how to begin: drop-down list on the Create Drawings tab. Then select the Quick 
Setup option. 

The QuickSetup dialog box is shown in Figure 11-4. The drawing units are set in 
the Units page of the QuickSetup dialog box, and the initial size of the drawing area 
is set in the Area page. Use the Next > and < Back buttons to display the needed page. 
A list along the left edge of the dialog box shows the names of the pages and displays 
a small arrow next to the name of the currently displayed page. When you have made 
all desired settings, pick the Finish button from the last page of the wizard. 
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There are several options for setting drawing units in the Units page of the 
QuickSetup dialog box. The initial default setting is Decimal units using four decimal 


place p 


recision. The default units, precision, and drawing area settings are based on 


the current settings found in the acad.dwt template. An example of the current units 
and precision settings is displayed in the preview image on the right. The units setting 
can be changed by picking the desired radio button. When a radio button is picked, 
the selected option becomes active. An example of the new active option is then 
displayed in the preview image. The units options are as follows: 


Decimal. These units are used to create drawings in decimal inches or millime- 
ters. Decimal units are normally used on mechanical drawings for manufac- 
turing or when drawing metric drawings. The initial default precision is four 
decimal places. When drawing using Cartesian coordinates, the values entered 
must be in decimal unit format. 

Engineering. These units are often used in civil drafting projects such as maps, 
plot plans, dam and bridge construction, and topography. The initial default 
precision is four decimal places. The example from the preview image is shown 
in Figure 11-5A. When drawing using Cartesian coordinates, the values entered 
must be in feet and decimal inch format, such as 24’-6.5”. The inch mark is not 
required. 

Architectural. Architectural, structural, and other drawings use these units 
when measurements are in feet, inches, and fractional inches. The initial 
default precision is 1/16”. The example from the preview image is shown in 
Figure 11-5B. When drawing using Cartesian coordinates, the values entered 
must be in feet and inches, such as 36'9-1/2". 

Fractional. This option is used for drawings that have fractional parts of any 
common unit of measure. The initial default precision is 1/16. The example 
from the preview image is shown in Figure 11-5C. When drawing using 
Cartesian coordinates, the values entered must be in whole number and frac- 
tions, such as 3-1/2. 

Scientific. These units are used when very large or small values are applied to 
the drawing. These applications take place in industries such as chemical 
engineering and astronomy. The initial default precision is four decimal 
places. The preview image in Figure 11-5D shows 1.5500E+01. The E+01 
means that the base number is multiplied by 10 to the first power. When 
drawing using Cartesian coordinates, the values entered must be in whole 
number and E+ the power (i.e. 12Е+04). 


After selecting the type of units applicable to the drawing, pick the Next button 
to access the Area page. 


Figure 11-5. 
In addition to decimal, other units are available. Select the units appropriate for your drawing. 
A—Engineering units. B—Architectural units. C—Fractional units. D—Scientific units. 
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Setting the Drawing Area 


AutoCAD refers to the drawings you create as models. Models are drawn full- 
size in model space. Model space is active when the Model tab is selected at the 
bottom of the screen. When you finish drawing the model, you then switch to layout 
space, where the drawing layout is organized so it can be printed on paper. Model 
space and layout space are fully explained in Chapter 24 of this text. All text material 
prior to Chapter 24 is presented based on model space being active. 

An AutoCAD drawing is created actual size using the desired unit of measure. If 
you are drawing an object that is measured in feet and inches, you draw using feet 
and inches in AutoCAD. If you are creating a metric drawing, the drawing is full-size 
using decimal units to represent millimeters. You draw the objects full-size regardless 
of the type of drawing, the units used, or the size of the final layout on paper. 
AutoCAD allows you to specify the size of the actual area required for your drawing, 
and refers to this as the model space drawing limits. The model space drawing limits 
can be changed at any time during the drawing process. 

Now you are ready to set the drawing area, or model space drawing limits. The 
Area page of the QuickSetup dialog box is accessed by picking the Next button on the 
Units page. See Figure 11-6. There is a Width: and Length: text box with default sheet 
size settings of 12” x 9”. 

Change the width and length’as desired by entering new values in the text boxes. 
The drawing area is set in full-scale units and should be large enough for the model 
being created. For example, if you are designing a 50’ x 30’ building, your drawing 
area needs to be larger than 50’ x 30 to allow room for dimensions, notes, and other 
features. The preview image displays the orientation and dimensions of the specified 
drawing area. Pick the Finish button when done. 

Keep in mind that the size of your drawing area does not need to conform to stan- 
dard sheet sizes, because the sheet size is specified when you define the drawing layout. 
Additionally, you can change the drawing limits at any time if more or less space is 
required to complete the drawing. This is accomplished with the LIMITS command. 

The following list provides some professional guidelines that you can use to set 
the drawing area width and length based on different units: 

* Inch and Metric drawings. Calculate the total width and length of the objects 

included in all views with extra space between views and room for dimen- 
sions and notes. Use these values for your drawing area settings. 
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e Architectural drawings. The actual size of architectural drawings is based on 
feet and inch measurements. If you are drawing the floor plan that is 48’ x 24’, 
allow 12’ on each side for dimensions and notes to make a total drawing area 
68’ x 44’. When you select architectural units, AutoCAD automatically sets up 
the drawing for you to draw in feet and inches. 

e Civil drawings. The actual size of civil drawings used for mapping are often 
measured in units of feet. This allows you to set up the drawing limits similar 
to the architectural application just discussed. Civil drawings often represent 
very large areas, such as a plot plan that requires 200' x 100' to accommodate 
all of the property lines, dimensions, and notes. 


Exercise 11-1 


Start AutoCAD if it is not already started. Access the QuickSetup dialog box. 

Pick the Next button to go to the Area page in this wizard. 

Read the instructions at the top of the page. 

The default limits are 12 x 9. Change the width to 17 and the length to 11 and 

notice the change in the preview image. 

@ Change the width to 8.5 and notice the difference in the preview image size and 
orientation. 

@ Pick the Finish button. 


44% 


Using the Advanced Setup Wizard 


The Advanced Setup wizard provides more options and flexibility than the Quick 
Setup wizard. In AutoCAD 2000, access this option in the Startup or Create New 
Drawing dialog box by double-clicking on Advanced Setup, or highlighting Advanced 
Setup and picking the OK button or pressing [Enter]. In AutoCAD 2000i, pick Wizards 
in the Select how to begin: drop-down list on the Create Drawings tab. Then select the 
Advanced Setup option. 

The Advanced Setup dialog box is shown in Figure 11-7. This dialog box has five 
pages. Use the pages in progressive order or as needed to set up your drawing. The 
first page (Units) is similar to the Units page in the Quick Setup wizard discussed 
earlier. A difference is that the Advanced Setup has unit precision that can be set using 
the Precision: drop-down list. The last page (Area) is the same as in the Area page in 
the QuickSetup dialog box. The other pages are described in the following sections. 
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Setting Angular Units 


Use the Angle page to select one of five angular unit options and the precision 
(display accuracy) of angles. Figure 11-8 shows the Angle page. The angle measure- 
ment options are accessed by picking the desired radio button. The preview image 
shows a representation of the drawing units, and you can use the Precision drop- 
down list to set the precision. Similar to the Units page for the Quick Setup wizard or 
the UNITS command, the angle option you select affects the coordinates display in the 
lower-left corner and how you type units in AutoCAD when using polar coordinates. 
These options are available: 

e Decimal Degrees. This is the initial default setting. It is normally used in 
mechanical drafting where degrees and decimal parts of a degree are commonly 
used. When drawing using polar coordinates, the values entered must be in 
decimal unit format, such as @24'<45. 

e Deg/Min/Sec. This style is sometimes used in mechanical, architectural, struc- 
tural, and civil drafting. The preview image in Figure 11-9A shows 90d, where 
the d is degrees. There are 60 minutes in one degree and 60 seconds in one 
minute. When the precision is set more accurately, the minutes and seconds 
will display. When drawing using polar coordinates, the values entered must 
be in degrees, minutes, and seconds unit format, such as @75’<25d36’23”. 

e Grads. Grads is the abbreviation for gradient. The angular value is followed 
by a g as shown in the preview image, Figure 11-9B. Gradients are units of 
angular measure based on one quarter of a circle having 100 grads. A full 
circle has 400 grads. When drawing using polar coordinates, the values 
entered must be in gradient unit format, for example @25’<250.5¢. 

e Radians. A radian is an angular unit of measure where 27 radians = 360°, and 
x radians = 180°. For example, a 90? angle has 2/2 radians and an arc length 
of 1/2. The preview image in Figure 11-9C gives the default value of a 90? 
angle as 2r (actual value of 1.5708 displayed with 0 decimal places). Changing 
the precision displays the radian value rounded to the specified decimal place. 
When drawing using polar coordinates, the values entered must be in radian 
unit format, such as @6”<3.14r (180°). 


Figure 11-8. 
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Figure 11-9. 

In addition to decimal degrees, other types of angular units are available. Select the appro- 
priate type for your drawing. All units are shown with the default precision. A—Degrees, 
minutes, and seconds units. B—Gradient units. C—Radian units. D—Surveyor units. 


e Surveyor. Surveyor angles are measured using bearings. A bearing is the 
direction of a line with respect to one of the quadrants of a compass. Bearings 
are measured clockwise or counterclockwise (depending on the quadrant), 
beginning from either north or south. Bearings are measured in degrees, 
minutes, and seconds. An angle measured 55°45’22” from north toward west 
is expressed as N55°45’22”W. An angle measured 25?30'10" from south toward 
east is expressed as S25?30'10"E. Figure 11-9D shows the preview as NOdE. 
Use the Precision: drop-down list to set measurement to degrees, 
degrees / minutes, degree/minutes/seconds, ог to set decimal display accu- 
racy of the seconds part of the measurement. When drawing using polar coor- 
dinates, the values entered must be in surveyor unit format, for example 
@255’<N30d23’15’W. 

Once you have selected the units and precision for angular measurement, pick 
the Next button to go to the Angle Measure page. See Figure 11-10. The orientation of 
the compass is the same as when you look at a map, with north at the top of the 
screen, east at the right, west at the left, and south at the bottom. Setting the angle 
measure establishes the direction for angle 0°. The AutoCAD default is East, or on the 
right side of the screen. The North, West, and South radio buttons are used to place 0° 
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Figure 11-11. 
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After selecting the orientation for angular measurement, pick the Next button to go to 
the Angle Direction page. It is highly recommended that you leave 0° at East as this is 
the default, and many AutoCAD users use this as their standard. 


The Angle Direction page allows you to select a Counter-Clockwise or Clockwise 


angle direction. The angle direction originates from the compass position set in the 
Angle Measure page. The default angle direction is Counter-Clockwise. As with the 
Angle Measure page, it is recommended to use the default as many AutoCAD users 
use this as the standard. Figure 11-11 shows the default setting and related preview 
image. 
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The values in the Precision lists affect coordinate displays 
J for units and angular measure but have no effect on the accu- 


тасу of your drawing. The high accuracy of AutoCAD is 
maintained regardless of the coordinate display precision. 


Exercise 11-2 


Ф 


Ф 


Ф 


++ 


Start AutoCAD if it is not already started. Use the Startup or the Create New 
Drawing dialog box and select Advanced Setup. 

Review the features found in the Units page that were previously covered in 
Exercise 11-1. 

Access the Angle page. Change the precision to different settings. Look at the 
preview image as you pick each of the angle unit options. Now, pick Decimal 
Degrees. 

Access the Angle Measure page. Pick each of the four compass orientation options. 
Notice how the preview image changes. Now, pick the East option. 

Access the Angle Direction page and notice the preview image for the default 
Counter-Clockwise option. Pick the Clockwise option and see the change in the 
image. Now, pick Counter-Clockwise. 

Review the features found in the Area tab. 

Select Finish when done. 
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Using the Start from Scratch Option 


If you wish to set up a drawing on your own in AutoCAD 2000, use the Start from 
Scratch button in the Startup or Create New Drawing dialog boxes. So far in this text, 
this is the option that has been used. When it is picked, AutoCAD 2000 displays the 
Default Settings options where either English (feet and inches) or Metric units can be 
selected. The preview image does not change but the Tip area reflects the current 
selection. Figure 11-12 shows this dialog box for both English and metric settings. 

In AutoCAD 2000i, pick Start from Scratch in the Select how to begin: drop-down 
list on the Create Drawings tab. The Create Drawings tab changes to show the English 
(feet and inches) or Metric units options. See Figure 11-13. If you move your cursor 
over one of the options, the tip for that option is given. 


When a drawing is started from scratch, settings such 
as limits (model space paper size) and drawing units must 
be established after the drawing has been started. uS is 
discussed later in the chapter. 


Selecting English (feet and inches) begins a new drawing based on the US Customary 
measurement system. The drawing limits are set to 12 x 9 inches, and AutoCAD uses 
English scaled linetypes and hatch (fill) patterns. Hatch patterns will be discussed 
later in this text. 
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Figure 11-14. 
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Selecting Metric begins a new drawing based on the metric measurement system. 
The drawing limits are 429 x 297 millimeters and AutoCAD uses metrically scaled 
linetypes and hatch patterns. 


Exercise 11-3 


Ф If using AutoCAD 2000, use the Startup or Create New Drawing dialog box and. 
pick the Start from Scratch button. If using AutoCAD 20001, select Start from - 
Scratch in the Select how to begin: drop-down list on the Create Drawings tab. 

@ Highlight the English and Metric settings list and watch the Tip change to repre- 
sent each selection. 

@ Select the desired setting, then pick OK or press [Enter]. The AutoCAD screen is 
now displayed and all AutoCAD defaults are automatically set. 


Using an AutoCAD Template 


In AutoCAD, templates store standard drawing settings and may contain prede- 
fined drawing layouts, title blocks, layers, and other common drawing components. 
Anything that you normally must set up in a new drawing or during the drawing 
process can be saved in a template. When you begin a drawing using a template, all 
the settings and contents of the template file are added to the new drawing. Using a 
template means that the drawing setup process is already complete and you are ready to 
begin drafting immediately. In addition to reducing drawing setup time, templates also 
help to maintain consistent standards in each of your drawings. AutoCAD also allows 
you to start a new drawing based on an existing drawing file. A drawing file that is 
used as a template is also referred to as a prototype drawing. 

A variety of templates conforming to accepted industry standards are included 
with AutoCAD. In AutoCAD 2000, these templates are accessed by picking the Use a 
Template button in the Startup or Create New Drawing dialog box. The dialog box changes 
to show the Use a Template options. See Figure 11-14. The Select a Template list shows 
the names of the template files included with AutoCAD. The DWT file extension stands 
for drawing template. When a template is highlighted in the Select a Template list, a 
preview image is displayed and a description is given in the Template Description area. 
To start a drawing using a template, double-click on a template or highlight the 
template and pick the OK button or press [Enter]. 

In AutoCAD 20001, templates are accessed by picking Templates in the Select how 
to begin: drop-down list on the Create Drawings tab. The Create Drawings tab changes 
to show the available templates. See Figure 11-15. [f you move your cursor over one 
of the templates, the cursor turns to a hand, and a preview image is displayed. The 
recently used templates are shown at the top of the template list and then the other 
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Figure 11-15. 
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available templates are listed alphabetically. To start a drawing using a template in 
AutoCAD 2000i, click on a template. 

The template files provided with AutoCAD use a naming system indicating the 
drafting standard referenced, the size of the title block in the preset layout, and the 
plot style settings used. Plot styles are discussed in Chapter 24. 

Drafters often think of the drawing size as sheet size. The sheet size is the size of 
the paper that you use to layout and plot the final drawing. The sheet size takes into 
account the size of the drawing and added space for dimensions, notes, and clear area 
between the drawing and border lines. The sheet size also includes the title block, 
revision block, zoning, and an area for general notes. In AutoCAD, the sheet size is 
specified in the Page Setup wizard when defining your drawing layout. The Page 
Setup wizard is discussed in Chapter 24. 

The ANSI, DIN, ISO, and JIS templates provide a layout with the title block located 
in the lower-right corner. The architectural templates provide a title block on the right 
side of the sheet, which is common in the architectural industry. 

The Select a Template list also contains the acad.dwt option for starting a drawing 
using feet and inches, and the acadiso.dwt option for using metric units. These options 
do not have layouts or title blocks already set up. 

When using a setup wizard, you enter values that define the drawing sees When 
using a template, these values are automatically set. Templates usually have values 
for the following drawing elements: 

e Standard layouts with a border and title block. 

Grid and snap settings. 
Units and angle values. 
Text standards and general notes. 
Dimensioning settings. 

The Use a Template option lets you start a drawing project with little or no drawing 
setup being required. Sometimes, you may use a template that starts you with some or 
most of the required settings for the new drawing. After referencing the desired template, 
you can then adjust your drawing settings as needed for the type of drawing being 
created. When going through this text, you will discover many ways to adjust AutoCAD 
to match individual needs and professional applications. Each of these applications 
can be used to build customized templates. Creating a template is discussed later in 
this chapter. 
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Exercise 11-4 


@ If using AutoCAD 2000, use the Startup or Create New Drawing dialog box and 


pick the Use a Template button. If using AutoCAD 2000i, select Template in the 
Select how to begin: drop-down list on the Create Drawings tab. 

Ф Go through the template list and pick each template. Notice how the preview 
image changes to represent the template. 

Ф Pick a template that interests you and start a new drawing. For example, pick 
an architectural! template or one of the generic templates. 

@ The AutoCAD screen now displays the layout, border, and title block as 
defined in the selected template. Note the title block and border have been 
placed on a layout tab. 

@ Pick the Model tab to make model space active. 


Which Startup Option Should | Use? 


Before starting an AutoCAD drawing, there should be some consideration of 

which startup option to use. Consider the following: 

« Wizards. Wizards are often the best option when using AutoCAD as a design 
tool. In the design phase of a project, it may be too soon to be concerned about 
what the final drawing layout will look like. This option allows the size of the 
drawing area to be set up, including several of the drawing environment settings. 
It does not place a title block or border. 

e Templates. Templates can be incredible productivity boosters. The provided 
template files may meet some personal needs, but creating new templates is 
where the greatest benefit is found. This allows you to use an existing drawing 
as a starting point for any new drawing. This option is extremely valuable for 
ensuring that everyone in a department, class, school, or company uses the 
same standards within their drawings. 

e Starting from scratch. Use this option to “play it by ear" when just sketching or 
when the start or end of a drawing project is unknown. This is more frequently 
used by experienced AutoCAD users who are familiar with the settings that 
they like. 


Multiple Design Environment (MDE) 


AutoCAD allows you to have multiple drawings open at the same time. This 
feature is referred to as the Multiple Design Environment (MDE), which is sometimes 
called a multiple document interface, or MDI. 

Most drafting projects are composed of a number of drawings, and drawing each 
presents a different aspect of the project. For example, in an architectural drafting project, 
required drawings might include a site plan, floor plan, electrical and plumbing plans, 
plus assorted detail drawings. The drawings in such projects are closely related to 
one another. By opening two or more of these drawings at the same time, you can 
easily reference information contained in existing drawings while working in a new 
drawing. AutoCAD even allows you to directly copy all or part of the contents from 
one drawing directly into another using a simple drag-and-drop operation. 

There are many ways to increase your drafting productivity through effective use 
of the MDE. Chapter 7 introduced you to the drag-and-drop features of AutoCAD, 
which enable you to copy information from one drawing to another. The following 
information introduces the features and behaviors of the MDE. 
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Controlling Drawing Windows 


Each drawing you open or start in AutoCAD is placed in its own drawing 
window. Based on AutoCAD’s initial default performance, drawing windows are 
displayed in a floating state. This means that the drawing area is displayed within a 
smaller window inside the main AutoCAD program window. When multiple draw- 
ings are open at the same time, they are placed in a cascading arrangement by default. 


The name of each drawing is displayed on the left side of its title bar. 


AutoCAD's drawing windows have the same control options as program windows 
on your desktop. They can be resized, moved, minimized, maximized, restored, and 
closed using the same methods used for program windows on your desktop. 
Figure 11-16 shows a summary of the standard window control functions available 


for drawing windows. 


Figure 11-16. 
Drawing window 
control options. 


аа. 
Maximize 


ош ро 
ош с 


Window Control Buttons. 


ee es 


Display window| Displays a pull-down window with 
control menu | control options. 


Displays the drawing window as a 
button along the bottom of the 
AutoCAD window. 


Displays the drawing window at 
largest possible size, and hides the 
title bar. 


Returns the drawing window toa 
floating state, at the previous size 
and position, before the Maximize 
button was picked. 


Closes the drawing, and provides an 
opportunity to save the drawing if a 
save has not been performed on the 

last changes to the drawing. 


Window Control Buttons 


Size window 
vertically 


| Size window 
horizontally 


Size window 
diagonally 


| 
| Move window 
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Press and hold the pick button while 
pointing at the top or bottom border 
of the drawing window, then move 
the mouse. 


Press and hold the pick button while 
pointing at the left or right border of 
the drawing window, then move the 
mouse. 


Press and hold the pick button while 
pointing at any of the four corners of 
the drawing window border, then 
move the mouse. 


Press and hold the pick button while 
pointing at the title bar, then move the 
mouse. 
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The drawing windows and the AutoCAD program window have the same rela- 
tionship as program windows do with the Windows desktop. When a drawing 
window is maximized, it fills the available area in the AutoCAD program window. 
Minimizing a drawing window displays it as a reduced size title bar along the bottom 
of AutoCAD’s drawing window area. Drawing windows cannot be moved outside 
the AutoCAD program window. Figure 11-17 illustrates drawing windows in a floating 
state and minimized. 

To work on any currently open drawing, just pick its title bar if it is currently 
visible. You can quickly cycle through all currently open drawings in sequence by 
pressing either the (Ctrl]+[F6] or [Ctrl]+[Tab] key combination. To go directly to a specific 
drawing when the title bars are not visible, access the Window pull-down menu in 
AutoCAD. The name of each open drawing file is displayed, and the currently active 
drawing shows a check mark next to it. See Figure 11-18A. Pick the name of the 
desired drawing to make it current. Up to nine drawing names are displayed on this 
menu. If more than nine drawings are open, a More Windows... selection is displayed. 
Picking this displays the Select Window dialog box, shown in Figure 11-18B. 


Figure 11-17. 

Drawing windows can be displayed in several ways. A—By default, the drawings are 
displayed in floating windows. B—Minimized drawing windows are displayed as a reduced 
size title bar. Pick the title bar to display a window control menu. 


Window 
control menu 


Figure 11-18. 
Selecting the drawing 
to be active. 

A—Pick the name of 
the drawing from the 
Window pull-down 
menu to make it 
current. 

B—When more than 
nine drawings are 
open, pick More 
Windows... from the 
Window pull-down 
menu to display the 
Select Window 
dialog box. 
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The additional control options available in the Window pull-down menu include: 

e Cascade. Drawing windows that are not currently minimized are arranged in 
a cascade of floating windows, with the currently active drawing placed at the 
front. 

e Tile Horizontally. Drawing windows that are not currently minimized are tiled 
in a horizontal arrangement with the currently active drawing window placed 
in the top position. 

e Tile Vertically. Drawing windows that are not currently minimized are tiled in 
a vertical arrangement with the currently active drawing window placed in 
the left position. 

e Arrange Icons. Arranges minimized drawings neatly along bottom of AutoCAD 
drawing window area. 

The effects of tiling the drawing window display varies based on the number of 

windows being tiled and whether they are tiled horizontally or vertically. See 
Figure 11-19. 


Typically, you can change the active drawing as desired. 
There are some situations, however, when you cannot switch 


between drawings. For example, you cannot switch draw- 
ings during a dialog session. You must either complete or 
cancel the dialog box before switching is possible. 


Figure 11-19. 
Tiled drawing windows. A—Three drawing windows tiled horizontally. B—Three drawing 
windows tiled vertically. C—Four drawing windows tiled horizontally or vertically. 
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Exercise 11-5 


Ф [fusing AutoCAD 2000, use the Startup or Create New Drawing dialog box and pick 
the Start from Scratch button. If using AutoCAD 2000i, select Start from Scratch 
in the Select how to begin: drop-down list on the Create Drawings tab. 

@ Pick the Window pull-down menu. Check to see how many drawing files are 
currently open. 

Ф Start new drawings using the Start from Scratch option until you have at least 
ten drawings open at the same time. 

Ф Use the Window pull-down menu to switch between drawings. Use the [Ctrl]-[F6] 
and the [Ctrl]+[Tab] key combinations to cycle between drawings. 

@ Pick the Cascade option from the Window pull-down menu to cascade the 
currently open drawing windows. Pick the Tile Horizontally and Tile Vertically 
options and observe the results of each action. 

@ Use the Close button to close all except four drawing windows without saving 
any changes. Pick the Tile Horizontally and Tile Vertically options and observe the 
results. Close one more drawing, repeat the tile operations, and observe the results. 

@ Minimize the remaining three drawings. Move the minimized drawings to 
different locations in the drawing window. Pick the Arrange Icons option and 
notice the new placement of the icons. 

@ Maximize one of the three drawing windows. Switch to another drawing using 
any desired method. 

Ф Close two of the drawing windows without saving changes. Use the Restore 
button to place the drawing in a floating state. Resize the drawing window and 
move it to a new location. Double-click on the title bar of the drawing window. 

@ Close the last drawing window without saving changes. 


Changing Drawing Settings 


After using one of the starting methods mentioned above, you are ready to begin 
drawing. The Quick Setup and Advanced Setup options provide a convenient way to 
initially set the drawing units and limits. However, these settings may need to be 
changed while working on the drawing or when the drawing is finished. The drawing 
units may be changed at any time with the UNITS command, and the model space 
drawing limits can be changed with the LIMITS command. 


Changing Unite 


As discussed in Chapter 3, the UNITS command is the quickest way to set the 
drawing units and angles. The UNITS command opens the Drawing Units dialog box 
for easy control of the settings. This command can be accessed by picking Units... in 
the Format pull-down menu or by entering un or units at the Command prompt. The 
Drawing Units dialog box is shown in Figure 11-20. 

Linear units are specified in the Length area of the Drawing Units dialog box. 
Decimal units are the default if starting a drawing from scratch or if the acad.dwt 
template is used. Select the desired linear drawing units format from the Type: drop- 
down list and use the Precision: drop-down list to specify the linear drawing units 
precision. Access the Type: and Precision: drop-down lists located in the Angle area 
of the Drawing Units dialog box to set the desired angular units format and precision. 
Selecting the Clockwise check box changes the direction for angular measurements to 
clockwise from the default of counterclockwise. 
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Figure 11-20. 


The UNITS command y ini. рене nis Bredi 
rawing i = pecify 
accesses the Drawing it i ener 
Units dialog box Ш тутту EB = M By 
Ee OX: pucedua шј angular 
EUN Dor Sat rol - measurement 
linear units . 
precision Specify 
angle 
precieion 
DesignCenter 
unite for Specify 
inserted angle 
blocks direction 
Sample Pick to access 
Direction Control 
dialog box 


When you set the units, the coordinate display in the lower-left corner of the 
AutoCAD window will show the absolute coordinates in the selected unit of choice. 
The type of units that you select are the type of lengths or coordinates that are typed 
into the Command prompt when drawing geometry using Cartesian coordinates or 
when using direct distance entry. 

The Drawing Units for DesignCenter blocks area controls the scale at which a 
block will be inserted into your drawing when dragging and dropping the block from 
DesignCenter. For example, if a 1” square was drawn and turned into a block and you 
decided to use feet as the insertion scale, then the block will be scale to a 1'-0" square 
block. Typically, this will be left at inches as the blocks you create will be real, 
schematic, or unit blocks that can be scaled when inserted. 

Pick the Direction... button to access the Direction Control dialog box. See 
Figure 11-21. The standard East, North, West, and South options are offered as radio 
buttons. Pick one of these buttons to set the angle 0 direction. The Other radio button 
activates the Angle: text box and the Angle button. The Angle: text box allows an angle 
for the zero direction to be entered. The Angle button allows two points on the screen 
to be picked for establishing the angle zero direction. 


Figure 11-21. 


Picking the Select direction 


Direction... button for O°. East is the 
in the Drawing Units Piet alle. 


dialog box displays 
the Direction Control 
dialog box. 


To specify angle 
other than given in 
this dialog box 
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Understanding апа Finding the Scale Factor 


A scale factor is a numerical value that is used in the proper scaling of text, 
dimension objects such as dimension text and arrowheads, and the size of the model 
space limits. When drawing geometry in AutoCAD, the objects are always drawn full 
scale. For example, a 50’-0” x 30’-0” building is drawn 50’ x 30’. After the building is 
drawn, the notes and text are added. Assume that the text needs to be plotted so that 
it is 1/8” high. If 1/8” high text is placed into the 50’ x 30’ building, the text at plot- 
ting time is so small that you cannot read the note. This is where the scale factor 
becomes important. 

The scale factor of the drawing should already be established by the time you are 
ready to add text and dimensions to the drawing. To make the text readable on the 
plotted paper, the desired plotted text height of 1/8” is multiplied by the scale factor 
to determine the overall height of the text in the model space drawing. The scale 
factor is also used in scaling dimensions. Using the scale factor in dimensions is 
discussed in Chapter 15. 


It is recommended that you determine the plotting 
scale and scale factor of the drawing when you begin the 


drawing. If you find the drawing scale does not give you 
^ the desired results when plotted, you need to update the 
. dimensions and text. 


The scale factor can be determined by first deciding upon the drawing scale for 
the plotted drawing. The scale factor is then determined by dividing the plotted units 
into the drawing units. The formula below demonstrates this principle: 


Plotted Units = Drawing Units 
Drawing Units + Plotted Units = Scale Factor 


An architectural drawing to be plotted at a scale of 1/4" = 1'-0" has a scale factor 
calculated as follows: 


ПЛ = Tis (Dy 
2o = 124 
12 + .25 = 48 The scale factor is 48. 


An architectural drawing to be plotted at a scale of 1/ 8" = 1':0" has a scale factor 
calculated as follows: 

1/8” = 1604 

0025 р 

12 + .125 = 96 The scale factor is 96. 


The scale factor of a civil engineering drawing that has a scale of 1” = 20’ is calculated 
as follows: 


ili = 20’ 
Е = 200 127 = 220 


240 + 1 = 240 The scale factor is 240. 


Once the scale factor of the drawing has been determined, calculate the actual 
height of the text in AutoCAD. If text height is to be plotted at 1/8”, multiply the 
plotted text height by the scale factor. 
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1/8" x 48 = 6" (1/8" high text is drawn at 6" high) 
1/8" x 96 = 12" (1/8" high text is drawn at 12" high) 
1/8" x 240 = 30" (1/8" high text is drawn at 30" high) 


If the text is not scaled by the scale factor, text drawn 1/8" high appears as a dot. 
The full-size architectural drawing ends up being plotted 1/: its size reducing the 
1/8" high text by the same number. This makes the text on the finished drawing so 
small that it cannot be read. Therefore, you must multiply the text height by the scale 
factor in order to get text that appears in correct proportion on the drawing. 

Remember, plotted scale, scale factors and text heights should be determined 
before beginning a drawing. Once the scale factor has been determined it is then 
applied to the text heights, dimension object sizes, schematic block scaling, and model 
space limits. Refer to the charts in Appendix J to find some of the most common scale 
factors and text heights for architectural and civil engineering drawings. 


Changing Model Space Limite 


The model space drawing limits can be changed using the LIMITS command. The 
LIMITS command is accessed by entering limits at the Command prompt or by picking 
Drawing Limits in the Format pull-down menu. 

The LIMITS command asks you to specify the coordinates for the lower-left corner 
and the upper-right corner of the drawing area. The lower-left corner is usually 0,0 but 
you can specify something else. Press [Enter] to accept the 0,0 value for the lower-left 
corner default, or type a new value. The upper-right corner usually identifies the 
upper-right corner of the drawing area. If you want a 17" x 11" drawing area, the upper- 
right corner setting is 17,11. The first value is the horizontal measurement (X axis) and 
the second value is the vertical measurement (Y axis) of the limits. Each value is sepa- 
rated by a comma. The command works like this: 


Command: limits. 

Reset Model space limits: 

Specify lower left corner or [ON/OFF] <0.0000,0.0000>: . 
Specify upper right corner <12.0000,9.0000>: 17,11. 
Command: 


Once the limits have been changed, a Zoom All should be performed to zoom to the 
edge of the limits ("piece of paper"). 

The LIMITS command can also be used to turn the limits on or off by entering on 
or off at the prompt. When the limits are turned on, AutoCAD restricts you from 
drawing outside of the rectangular area defined by the limits settings. Limits are typi- 
cally turned off for most drafting applications. 


Calculating the Drawing Area and Limite 


Similar to scaling the text to actual size in the drawing, the plotted paper size is 
also multiplied by the scale factor. To calculate the available drawing area of a sheet 
of paper at a specific scale, use this formula: 


Scale factor x Media size = Limits 


For example, the limits of a B-size (17" x 11”) sheet of paper at 1/4" = 1'-0" scale (scale 
factor = 48) can be calculated as follows: 


48 x 17" = 816" (X axis) 
48 x 11” = 528” (Y axis) 
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Thus, the limits of a B-size sheet at the scale of 1/4” = 1'-0" are 816,528. The limits 
can also be expressed in feet if using architectural units. A C-size sheet that is 24” x 18” 
can also be expressed as 2’ x 1'-6". Multiplying the feet size of the sheet by the scale 
factor will determine the limits. The following example uses the C-size sheet at a scale 
of 1/8” = 1’-0”: 


DE Ор (X axis) 
1'-6" x 96 = 144’ (Y axis) 


Model space limits are not required before drawing a building but can be used in 
conjunction with the GRID command to help determine if your building will fit on the 
selected sheet of paper at a particular scale. Refer to the charts in Appendix J to find 
the limits for common scales on various paper sizes used in the architectural and civil 
engineering fields. 


Sheet Sizes 


Drawing sheets vary between offices, depending on the type of work being 
performed, and the type of reproduction used. The most common sheet sizes are "B" 
size for check plots, and "C", "D" or "E" size for finished documents. The "D" and 
"E" sizes are typically used for large buildings. A title block and border is typically 
added to the sheet when entering the page setup/plot stage of the drawing process. 

When sheets are created so the sheet is read horizontally, they are usually bound 
together on the left side. A typical border is 3/8" to 1/2" from the edge of the sheet 
on three sides, and 1" to 1 1/2" from the binding edge of the sheet. The title block can 
be located at the bottom or the right edge of the paper. The title block is where perti- 
nent information for the drawing is kept. The title block is usually 1 1/2" to 2" wide 
and along the right edge of the sheet. This allows for more drawing area on the sheet. 
Setting up a title block on a plotted sheet of paper will be discussed in Chapter 24 of 
this text. 

Along with a variety of title block locations and sizes, sheet sizes also vary between 
offices. Some offices choose to base the sheet sizes on standard rolls of plotter paper, 
such as 24" or 36" wide rolls. Other offices base the sheet sizes on traditional office 
paper sizes such as 17 x 11. Figure 11-22 shows the most common sheet sizes used in 
architectural drafting. 

No matter which standard paper size, location of borders, or title block sizes and 
locations you use, remember that a standard is being created. The key to standards is 
that they establish a consistency to your drawings. 


Figure 11-22. 
A—Sheet sizes 
based on traditional 
office paper. 
B—Sheet sizes based 
upon standard rolls 
of plotter paper. 
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Tip Use the following steps as a guide for setting up and 
starting a new drawing: 
e Determine the scale at which you plan to plot the drawing. 
Determine the scale factor. 
Use the NEW command to start a new drawing. 
Set the drawing units. 
Determine the size of paper available to come off of the 
printer / plotter. 
Determine and set the model space drawing limits. 
Zoom All. 
Set the grid and snap as desired. 
Set any running object snap modes. 
Create any layers and linetypes needed. 
Start drawing. 


Access the AutoCAD graphics ке 

Open the Drawing Units dialog box and make the linear units architectural, angular 
measure decimal degrees, number of places for display of angles = 3, direction 
for angle 0 = East, with angles measured counterclockwise. 

Pick OK to exit the Drawing Units dialog box. 

Use the LIMITS command to scale a 36 x 24" sheet of paper at a scale of 1/4”=1-0”. 
Use 0,0 as the lower-left corner of the paper. 

@ Save the drawing as ex11-6. 


+ К М: 


++ 


Creating a Template 


Depending on the types of drawing projects you work with, there are many 
settings that are the same from one drawing to the next. This can include snap and 
grid settings, as well as many others. With most companies, standard borders and 
title blocks are used in all drawings. To save drawing setup time, templates are used. 

The word template is defined as a model on which something is based. In AutoCAD, 
a drawing template is a model upon which other drawings are based. When you use 
a template, all the settings saved in the template are applied to your new drawing. 
The template file can supply any information that is normally saved in a drawing file, 
including settings and drawing objects. Many of the AutoCAD templates already have 
standard borders and title blocks, which are then created in your new drawing. The 
template drawing contains the setup options that you would normally set up in a 
new drawing. All these settings are designed to your company or school specifica- 
tions and based on your drawing applications. 

If none of the predefined templates meet your needs, you can create and save 
your own custom templates. AutoCAD allows you to save any drawing as a template. 
A drawing template should be developed whenever a number of drawing applica- 
tions require the same setup procedure. The template then allows the setup to be 
applied to any number of future drawings. Creating templates increases drafting 
productivity by decreasing setup requirements. 

The simplest way of creating a template is to begin a drawing from scratch. This 
will start a drawing with only the default settings such as the 0 layer, no linetypes, 
the standard text and dimension styles, decimal drawing units, and limits that are set 
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to 12” x 9”. Begin setting up the drawing units and model space limits. Think about 
the layers that are required, and what layer should be current when the template is 
opened. Load any linetypes you plan on using. Create text styles and set the style 
current that is to be the default. Create any dimension styles that will be used. 
Dimension styles are covered in Chapter 15. Set the running object snaps that are to 
be on when you open the template. Anything that you normally have to set up should 
be included in a template. 

Figure 11-23 is a list of things to consider adding or setting up in a template. This 
is only a partial list of the most common settings to include in a template. As you 


ee ed eae Considerations for Creating Templates 


settings to include 
in a template. UNITS Select the default units to use (architectural, engineering, 
decimal degrees, Surveyors units). 
Paper size available multiplied by the scale factor. 
озар | Set the appropriate snap spacing. 


Set the appropriate grid spacing. 


| ОЅМАР | Set any running object snaps. 
POLAR (button) | Set the AutoSnap increment angle. 


Set to 1 if you want to start drawing in model space. Set to 
TILEMODE  |O if you want to start in the first layout tab. (You can also 
select the tab you want to be in when starting the template.) 


Create the layers to be used. List all the layer names, colors, 
LAYER linetypes, and lineweights. Set the layer that you want to 
be current. 
COLOR Set the current color (usually is set to ByLayer). 


LINETYPE  |Load any linetypes you use. 
STYLE Create text styles, and set the style you want to be current. 


DIMSTYLE Create dimension styles, and set the dimension style you 
want to be current. 


BLOCK (optional) Insert any block definitions that will be used in the drawing. 
р This is optional as it could make drawing file too large if 
you insert all the blocks that you use. 


РОРТҮРЕ _| Select the type fo point style you will use when using the 
DIVIDE and MEASURE commands. 
Set to 0 to only mirror the text locations and not the text 
when using the MIRROR command. 


MIRRTEXT 


EDGEMODE Set to 1 to have AutoCAD project an imaginary line to 
objects when using the TRIM or EXTEND commands. 


FILLET (radius) | Set the default fillet radius. 
CHAMFER |Set the Distance and Angle options. 


TRIMMODE _ |26 to 1 to trim the corners of geometry when using the 
FILLET or CHAMFER commands. 


| PLINE Set the polyline width. 


RECTANG Set the rectangle width, chamfer distances, or fillet radius. 


BASE Set the drawings insertion base point. (Typically 0,0 is OK.) 


BLIPMODE | Turns blips on. 
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become familiar with each of the commands you may decide to set other variables 
and set other options current. 


Professional 
Tip Generalized templates that set the units, limits, snap, 


and grid to specifications are useful, but keep in mind that 

you can create any number of drawing templates. Templates 

that contain more detailed settings can dramatically increase 
drafting productivity. 


Once you have set up your template, you need to save the drawing. Use the 
SAVEAS command to save the drawing as a template. In the Save Drawing As dialog 
box, change the type of drawing you are saving in the Save as type: drop-down list 
from the default DWG file to AutoCAD Drawing Template File (*.dwt). See Figure 11-24. 
In AutoCAD 2000i, the Save Drawing As dialog box looks slightly different. There are 
a few additional features that are not available in AutoCAD 2000. These differences 
are the same difference found in the Select File dialog boxes and are covered in the 
Select File Dialog Box (AutoCAD 20001) section in Chapter 2 of this text. 

Once the AutoCAD Drawing Template File (*.dwt) extension has been selected, 
AutoCAD will change the Save in: location to the Templates folder. Type in a name for 
the drawing template in the File name: text box and pick the Save button. This will 
then open the Template Description dialog box, Figure 11-25. Type in a description for 
the template such as 36" x 24" paper scaled to 1/4"-1'-0". The Measurement drop-down 
list contains two options: English or Metric. If English is selected, then AutoCAD uses 


Figure 11-24. 

Selecting the 

template extension 

from the Save as 

type: drop-down list HE} ACADISO -Named Plot Styles dt 

in the Save Drawing Ii acadiso.dut 

A di 1 b D low ANSIA [portrait] -Color Dependent Plot Styles.dwt 
s dia 0g ox. [dad ANSI A (portrait) -Named Plot Styles.dwt 


| feed ANSI A -Color Dependent Plot Styles. dwt 


ZI AutoCAD 2000 Drawing (* dwg) r 
{AutoCAD A14/LT98/LT97 Drawing (* dwg] [ 
AutoCAD R13/LT95 Drawing {* dwg | 
msn AutoCAD Drama Template Fie f det 


Select this 
option to save 
asa template 


AutoCAD R12/LT2 DXF (* det 


Figure 11-25. HE 
The Template Template m y 
Description dialog description е уал 
box. _ Сака | 
Units for | 
hatches and Te С | 


linetypes 
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Figure 11-26. | 
The template file ready to be used. A—For AutoCAD 2000. B—For AutoCAD 20001. 


Customized Preview Customized Preview 
template template 


& Create New Drawing 


Select how to begin 


+” Recent Templa: 
КҮЗЛЕ? 3 


Archfectural, English unns -Color Dependent Plot 
Styles dut 

aad dut 

ACAD -Mamed Plot Styles dwt 


English scaled hatches and linetypes. If Metric is chosen, then AutoCAD uses metri- 
cally scaled hatches and linetypes. Press the OK button when finished. 

In AutoCAD 2000 your template is now ready to be used from the Use a Template 
in the Create New Drawing dialog box. See Figure 11-26. In AutoCAD 20001, your template 
file can be found on the Create Drawings tab when Template is selected in the Select 
how to begin: drop-down list. If after using the template you need to make changes 
to the file, open the DWT file and make the desired changes. Then, save the file as the 
template again. 


Exercise 11-7 


Open AutoCAD if it is not already open. Start a drawing from scratch. 

Using the list in Figure 11-23, begin setting the variables and creating the items 
that you will need in the template. 

Set the limits for a 34" x 22" sheet of paper using a scale of 1/4” = 1’-0”. 

See Appendix A for AIA layer naming conventions. 

Save the template as Arch_34"x22" dwt. 

Give the template a description. 


++ 


ААХ! 


шш ©} Architectural AutoCAD Drafting /Design/Presentation 


See 


Cha pterdest 


Answer the following questions ou a separate sheet of paper. 
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Identify at least four basic planning decisions. 
Name the command that you can use to start a drawing if you are already in an 
AutoCAD session. 


. Identify the option that allows you to start a drawing based on the initial default 


settings contained in the acad.dwt template. 


. Define template. 
. What is the advantage of using a wizard? 


What does MDE stand for and what does it do? 
What is model space? 


. What is layout space? 

. What are the model space drawing limits? 

. How do you enter 24' at 45 degrees using polar coordinates? 

. How do you enter 24' at 45 degrees 36 minutes and 15 seconds NW using polar 


coordinates? 


. Briefly explain the advantage of using a template. 

. Define sheet size. 

. How are multiple drawings displayed when they are opened at the same time? 
. Where is the name of each drawing displayed when multiple drawings are open? 
. How do you work on a currently open drawing? 

. What does the Window pull-down menu Tile Horizontally option do? 

. What does the Window pull-down menu Cascade option do? 

. Define scale factor. 

. Calculate the scale factor for a scale of 1/4” = 1'-0". Show your calculations. 

. Calculate the scale factor for a scale of 1" = 20’. Show your calculations. 

. If you want 1/8" high text on your plotted drawing, what height text do you 


specify if the final drawing scale is 1/4” = 17-0”? 


. What command do you use to save a template that you have created? 
. Give the Save as type option that you should select when saving a template file. 


Drawing Problems 


The following problems cau be saved as templates for future use. For Problems 1-3, use the 
Quick Setup wizard. 


їй 


Create a template with an 11” x 8.5” area and decimal units. Name it Qk A Size (Н) 
Inches.dwt and include Quick A size setup (horizontal) for decimal units for its descrip- 
tion. You now have a template for doing inch drawings on 11” x 8.5” sheets. 

Create a template with an 8.5" x 11" area and decimal units. Name it Qk A Size (V) 
Inches.dwt and include Quick a size setup (vertical) for decimal for its description. 
You now have a template for doing inch drawings on 11” x 8.5" (vertical) sheets. 
Create a template with a 594 x 420 area and decimal units. Name it Qk A2 Size 
Metric.dwt and include Quick A2 size metric setup for its description. You now have 
a template for doing metric (millimeters) drawings on 594 x 420 (A2) sheets. 
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For Problems 4 and 5, use the Advanced Setup wizard. 


4. Create a template for a 17" x 11” area at a scale of 1/4”=1’-0" (scale factor of 48); 
architectural units with 1/16” precision; decimal degrees with 0 precision; 
default angle measure and orientation. Set the limits to 0,0; 687,44". Name it 
Arch. B-Size 17x11.dwt and include 17” x 11” paper scaled to 1/4”=1’-0”, architectural 
units for its description. You now have a template for doing drawings on a scaled 
17 x 11 (B) sheet. 

5. Create a template for a 22” x 17” area at a scale of 1/4”=1’-0” (scale factor of 48); 
architectural units with 1/16” precision; decimal degrees with 0 precision; 
default angle measure and orientation. Set the limits to 0,0; 88',68'. Name it 
Arch. C-Size 22x17.dwt and include 22" x 17" paper scaled to 1/4"-1'-0", architectural 
units for its description. You now have a template for doing drawings on a scaled 
22 x 17 (C) sheet. 


In Problems 6-8, create a new template using an existing template as a model. 


6. Begin a new drawing and select the acad.dwt template. Use the UNITS command 
to set architectural units with 1/16" precision and decimal angles with 0 preci- 
sion. The direction control should be set to the default values. Set the limits to 0,0; 
136’,88’. Name it Arch, D-Size 34x22.dwt and include 34” x 22" paper scaled to 
1/4”=1’-0", architectural units for its description. You now have a template for doing 
drawings on a scaled 34 x 22 (D) sheet. 

7. Begin a new drawing and select the Acad.dwt template. Use the UNITS command 
to set engineering units with 0'-0.00" precision and surveyor units with 
NO0d00'00"E precision. The direction control should be set to the default values. 
Set the limits to 0,0; 360’,240’. Name it Eng. B-Size. 18x12.dwt and include 18"x12" 
paper scaled to 1”=20’-0”, engineering units, surveyors angles for its description. You 
now have a template for doing drawings on a scaled 18 x 12 (B) sheet. 

8. Begin a new drawing and select the acad.dwt template. Use the UNITS command 
to set engineering units with 0'-0.00" precision and surveyor units with 
NOd00'00"E precision. The direction control should be set to the default values. 
Set the limits to 0,0; 480,360. Name it Eng C-Size 24x18.dwt and include 
24”x18”paper scaled to 1”=20’-0”, engineering units, surveyors angles for its descrip- 
tion. You now have a template for doing drawings on a scaled 24 x 18 (C) sheet. 


In Problems 9 and 10, create templates from scratch. 


9. Start a new drawing from scratch. Use the UNITS command to set engineering 
units with 0'-0.00" precision and surveyor units with N0d00’00’E precision. The 
direction control should be set to the default values. Set the limits to 0,0; 720,480". 
Name it Eng. D-Size 36x24.dwt and include 36"x24" paper scaled to 1”=20’-0”, engi- 
neering units, surveyors angles for its description. You now have a template for 
doing drawings on a scaled 36 x 24 (D) sheet. 

10. Start a new drawing from scratch. Use the UNITS command to set architectural 
units with 1/16" precision and decimal angles with 0 precision. The direction 
control should be set to the default values. Set the limits to 0,0; 144',96'. Name it 
arch d-size 36x24.dwt and include 36”x24” paper scaled to 1/4”=1’-0”, architectural 
units, decimal angles for its description. You now have a template for doing draw- 
ings on a scaled 36 x 24 (D) sheet. 
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Learning Objectives 


distances with the DIST command. 
te the square footage of a building with the AREA command. 
@ Use the BOUNDARY command to establish areas. 
@ Use the LIST command to get information about an AutoCAD object. 


Important Terms 


blips digitize 

boundary set islands 

bubble diagram preliminary design 
clipping boundary raster images 
conceptual design scanner 

design criteria vector images 


This text will take two projects through the construction documentation process. 
One project is a townhouse and the other is a simple movie theater. This chapter 
discusses the conceptual, or preliminary, design phase. Future chapters address other 
steps in the architectural design process, from drawing floor plans, elevations, and 
sections all the way to plotting. 


403 


Introduction to the Planning Process 


The conceptual design, also called preliminary design, begins after the design 
criteria for the building have been established. Design criteria are guidelines or rules 
for the design process determined by the client and the architect. Some factors consid- 
ered when establishing the design criteria are the desired style, client needs, financial 
considerations, and available materials. 

The conceptual design process often begins with a bubble diagram. A bubble 
diagram is usually a freehand sketch showing the proposed floor plan layout. Rooms 
are represented as sketched circles or blocks, known as bubbles. See Figure 12-1. Bubble 
diagrams can also be created in a paint program or drawn with circles and rectangles 
in AutoCAD. The architect may make several bubble diagrams until one of the designs 
provides a satisfactory arrangement. 


Figure 12-1. 
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Creating a Design Sketch in AutoCAD 


The next step of the conceptual design is to lay out a design sketch from the bubble 
diagram. This sketch allows the architect to see if the bubble diagram converts to a 
scaled sketch. During this stage of planning, the actual room sizes are taken into 
consideration. 

AutoCAD can be used as a quick layout tool by referring to the bubble diagram 
and using a series of rectangles, polygons, circles, and lines to approximate the size 
of the rooms. These simple diagrams can later be used in the development of the 
construction documents. See Figure 12-2. 

You can use the RECTANG command and relative coordinates to lay out rooms. 
For example, if a room is to be 12’-0” x 18'-0" the process would be as follows: 


Command: rectang- 

Specify first corner point or [Chamfer/Elevation/Fillet/Thickness/Width]: (pick a point 
in the drawing) 

Specify other corner point: @12',18' 

Command: 


Details such as cabinetry and stair locations can be drawn with polylines or lines. 
Symbols for items such as toilets and sinks can be inserted into the design sketch. 


Exercise 12-1 

Start a new drawing from scratch or use one of your templates. 

Set architectural units. 

Set the limits to 144' x 96' (36" x 24" paper with a scale factor of 48). 

Create a layer called M-Sketch, assign a color for the layer, and set the layer 

current. 

Ф Using rectangles, lines, and polylines, draw a design sketch for the main floor 
plan of the townhouse shown in Figure 12-2. 

Ф Create a layer called U-Sketch, give the layer the same color as the M-Sketch 
layer, and set the layer current. 

+ Using rectangles, lines, and polylines, draw a design sketch for the upper floor 
plan of the townhouse shown in Figure 12-2. 

@ Save the drawing as ex12-1. 
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Professional 
Tip Often times, the architect or designer refers to the hand- 
| sketched bubble diagram for approximate sizes and 
| arrangement of rooms and spaces when creating the design 
sketch in AutoCAD. If the bubble diagram has been created 
with approximate proportions, use an architect's scale to 
transfer proportions to the AutoCAD design sketch. 
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Using Bubble Diagrams іп AutoCAD 


A scanner is a device that takes a picture or image and digitizes it into the computer. 
Digitize means to convert an image into an electronic format that can be stored and 
viewed using a computer. The IMAGE command is used to bring an image into 
AutoCAD. 

There are two basic types of images. Raster images are composed of many tiny dots. 
Vector images are composed of geometric shapes, such as lines and circles. AutoCAD 
drawings are vector drawings. 

Bubble diagrams can be scanned to create an electronic file. The electronic file can 
then be inserted into AutoCAD. You can trace over the image using lines, rectangles, 
polylines, and other AutoCAD objects. 

In this example, the bubble diagram for the movie theater is a scanned image that 
is brought into AutoCAD, and then scaled and traced with standard AutoCAD objects. 


Inserting Images 


Before inserting a scanned image, it is a good idea to create a layer for the image. 


\ Set this layer current before inserting the image. 


The Image Manager dialog box provides tools for locating, inserting, and 
removing image files. Use the IMAGE command to access this dialog box by selecting 
Image Manager... from the Insert pull-down menu, typing im or image at the Command 
prompt, or picking the Image button on the Reference toolbar. The Image Manager 
dialog box is shown in Figure 12-3. 

To add an image to an AutoCAD drawing, select the Attach... button in the Image 
Manager dialog box. This opens the Select Image File dialog box, Figure 12-4. 


You can also access the Select Image File dialog box by 


selecting Raster Image... from the Insert pull-down menu. 


Browse through folders on the computer to locate the image file. Select the image and 
then pick the Open button. This displays the Image dialog box shown in Figure 12-5. 

The Image dialog box indicates which image file is being inserted and the different 

parameters for the insertion. The following options are available: 

• Browse button. Opens the Select Image File dialog box, where you can select 
a different image file. 

e Retain Path check box. When this check box is selected, AutoCAD saves the 
folder path for the image file in the drawing. If the Retain Path check box is 
not selected, AutoCAD searches through only the support file search path for 
the image file when the drawing is opened. 
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Figure 12-3. 

The Image Manager 

dialog box provides (толай Е á 
tools for inserting "Image Manager 

and removing 
image files. 


List view of Tree view of Pick to select an 
images images image to insert 


Figure 12-4. 
The Select Image File dialog box allows you to browse through folders to select and open 
an image file. 
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e Insertion point area. Allows you to specify the insertion point for the selected 
image. If the Specify on-screen box is checked, AutoCAD prompts you for a 
location for the image. Uncheck this box to specify the absolute coordinates 
for the lower-left corner of the image. 

e Scale area. Allows you to specify the scale factor for the selected image. If the 
Specify on-screen box is checked, AutoCAD prompts you for a scale for the 
image after the insertion point has been selected. Uncheck this box to specify 
a scale in the dialog box. 

* Rotation area. Allows you to specify the rotation angle of the image. If the 
Specify on-screen box is checked, AutoCAD prompts you for a rotation angle 
for the image after the scale has been entered. Uncheck this box to specify a 
rotation in the dialog box. 

* Details button. Pick this button to display the Image Information area, which 
provides information regarding the image width and height (in pixels), reso- 
lution, and size. 

When you pick the OK button, the dialog box closes and AutoCAD prompts for 
information in the areas in which the Specify on-screen boxes were checked. The 
following prompt sequence is shown if the insertion point and scale are specified on 
screen: 


Specify insertion point «0,0»: (pick a point in the drawing) 
Base image size: Width: current, Height: current, Inches 
Specify scale factor «1»: (enter a scale or pick a point to scale the image) 


This places the image into your drawing. Notice that there is a border around the 
image in the current color. Do not be overly concerned with the scale at this point; you 
can use the SCALE command to accurately scale the image. Figure 12-6 illustrates the 
bubble diagram image inserted into a drawing. 


Scaling the Image 


Before the image can be traced over with rectangles and lines, the image needs to 
be scaled so that it is approximately full-scale in AutoCAD. Use the SCALE command 
to do this. When you enter the SCALE command, AutoCAD prompts you to select 
objects. Select the image border. This selects the image. Now, press the [Enter] key 
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when finished selecting objects to be scaled. When prompted for a base point, it is 
useful to select a point on the corner of the sketched building. See Figure 12-7. This 
allows the image to be scaled in relation to a known point on the image. 

Once the base point has been selected, AutoCAD prompts for a scale factor. You 
can also use the Reference option. The Reference option allows you to pick (refer- 
ence) two points in the drawing that are to be scaled to a specific length. For example, 
assume the bubble diagram was brought into AutoCAD and was not full scale. Two 
points on the image identified as a 40’ distance could be selected with the reference 
option, and then scaled to 407-0” in the drawing. AutoCAD then scales all the selected 
objects, scaling everything relative to the length specified. 

In this case, the bubble diagram has a few dimensions noting approximate sizes. 
These can be used to scale the image. Refer to Figure 12-7 as you follow through the 
prompt sequence: 


Command: scale or sc.J 

Select objects: (pick the image border) 

1 found 

Select objects: 

Specify base point: (pick a corner of the building) 

Specify scale factor or [Reference]: r- 

Specify reference length «1»: (pick upper-left corner of the building) 
Specify second point: (pick upper-right corner of the building) 
Specify new length: 170'.J 

Command: 


Once the length has been entered, AutoCAD scales the image to a full scale. You 
may have to zoom out of the drawing to see the full-scaled image. 


When scaling an image with the Reference option, the 
image may not be 10076 accurate. If the image is a sketch with 
rough sizes, it is not drawn precisely. Also, scaling the image 
И increases the line width and length. However, the Reference 
Í option is a good starting place when you plan to trace over an 
image. When tracing over an image with AutoCAD objects, 
always draw the objects as the correct size. 
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Creating an AutoCAD Sketch from an Image 


Once the image of the bubble diagram has been inserted into the AutoCAD drawing 
and scaled, you can create a more accurate sketch. With this method, rather than referring 
to a hand-drawn sketch, the image has been scaled in AutoCAD and can be traced. 

Use a series of rectangles, polygons, and lines to trace over the image. Using 
drawing aids such as running object snap modes, Snap mode, and Ortho mode can 
be helpful in laying out the sketch. 

Tracing over the image may not be completely accurate. Use the image as a 
guide, but draw objects based on the dimensions included in the sketch. Use rectan- 
gles and relative coordinates to draw correct room sizes. 

After tracing the bubble diagram, you no longer need the image. You can either 
freeze the layer containing the image or delete the image. You can then add text to the 
design sketch. Rooms should be labeled by name and size. Most layer conventions 
require a separate layer for text. This layer can be given a name such as A-Anno-Sket. 
Figure 12-8 shows the finished sketch for the movie theater. 


Figure 12-8. 
The design sketch for the movie theater. 
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Exercise 12-2 


Ф Start the Microsoft Paint program. (From the Windows Start menu, select Programs, 
then Accessories, and finally Paint). 

@ Use the Microsoft Paint program to sketch a bubble diagram of the movie 

theater similar to the one in Figure 12-1. Include a couple dimensions to be used 

as a reference for scale. 

Save the file as Movie Theater.bmp. 

Start a new drawing from scratch, or use one of your templates. 

Set architectural units. 

Set the limits to 288’ x 192’ (36” x 24” paper with a scale factor of 96). 

Create a layer called A-Flor-Bubl, assign a color, and set it current. 

Insert the Movie Theater.bmp image into the drawing. 

Use the SCALE command with the Reference option to scale the image. 

Create a layer called A-Flor-Sket, assign a color, and set it current. 

Using rectangles, lines, and polylines, draw a sketch for the movie theater similar 

to Figure 12-8. Use the image as a reference for room locations and sizes. 


@ Save the drawing as ex12-2. 
— A EE SS a 50052 5888 d 
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Tip If the dimensions supplied in the bubble diagram are 
incorrect, alert the architect or designer. The sizes may reflect 
design criteria that cannot change due to lot size, client pref- 


| erence, or building codes. Do not make changes without the 

| original designer's approval. In some offices, drafters may 

— add minor walls, fixtures, and other items to the preliminary 
sketches. 


Managing Images in a Drawing 


Suppose after the first bubble diagram was inserted into AutoCAD, the architects 
decided that they would like to also see an image of the site plan in the drawing. 
When the site plan is inserted, it covers the bubble diagram and sketch, as shown in 
Figure 12-9. In order to view the bubble diagram, you must change the display order 
of the images. 


It should be noted that the site plan is being brought 
into the drawing to serve as a reference only. This gives the 
designers an understanding of whether or not their ideas 
are valid. Due to the scaling, images cannot be completely 

24 accurate. The site plan should be drawn separately in 

— AutoCAD later during the construction document phase. 
For more information on site plans, see Chapter 14, Drawing 
Site Plans. 


Figure 12-9. 

The site plan 
brought into the 
drawing with the 
bubble diagram 

and sketch. The 
bubble diagram is 
"hidden" by the site 
plan. 
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Changing the Display Order of Objects 


When drawing in AutoCAD, the object last created or inserted is displayed above 
any previously drawn objects. In this case, the last object inserted is the site plan. The 
DRAWORDER command allows you to select which objects are displayed in front of 


DRAWORDER . 
DR other objects. 
Tools The DRAWORDER command can be accessed by selecting an option from the 
= Display order Display Order cascading menu in the Tools pull-down menu, picking the Draworder 
aoar button in the Modify II toolbar, or typing dr or draworder at the Command prompt. The 
following command sequence moves the site plan to the back of the drawing: 
Раим Command: dr or агамогаег. 
Select objects: (pick the site plan image border) 
1 found 


Select objects: .J 

Enter object ordering option [Above object/Under object/Front/Back] «Back»: і 
Regenerating model. 

Command: 


This sends the site plan to the back of the drawing, displaying the bubble diagram 
and design sketch on top of the site plan. See Figure 12-10. 

The DRAWORDER command options are also available in the Display Order 
cascading menu in the Tools pull-down menu. The following is a description of the 
DRAWORDER options: 

e Above Object. Moves selected objects above another object. 

e Under Object. Moves selected objects below another object. 

e Front. Moves selected objects to the front of the drawing. 

e Back. Moves the selected objects to the back of the drawing. 


The DRAWORDER command may need to be used on 
several objects until the "order" of objects is displayed 


© correctly. When an object is modified, it is moved to the 
front of the drawing. 


Figure 12-10. 

The site plan moved 
to the "back" of the 
drawing with the 
DRAWORDER 
command. 
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Exercise 12-3 

@ Open ex12-2. 

@ Use the DRAWORDER command to change the display order of the AutoCAD 
lines and bubble diagram. 

@ Experiment with the other DRAWORDER options by inserting another image 
into the drawing. 

@ Save the drawing as ex12-3. 


Managing Images 


The Image Manager is used to manage a number of images in your drawing. 
Images contained in the drawing can be displayed in two ways. See Figure 12-11. List 
view displays the image name, along with specific details such as image file name, 
whether it is Joaded or not, file size, file type, creation date, and file path. Tree view 
lists the drawing name and the names of the images contained in the drawing. The 
display method is selected using the buttons in the upper-left corner of the Image 
Manager dialog box. 


Removing an Image 


Now that the sketch has been completed and the site plan has been added to the 
drawing, there is no more need for the bubble diagram. Use the Image Manager to 
delete an image from a drawing. In the Image Manager dialog box, select the image to 
be removed from the list. The buttons to the right of the dialog box become enabled. 
See Figure 12-12. Select the Detach button to detach the image from the drawing. Press 
the OK button when finished. This removes the selected image from the drawing. See 
Figure 12-13. 


Figure 12-11. List View 
The Image Manager button 
displays the names of 
all images in the 
drawing. 

A—Images displayed 
in list view. 
B—Images displayed 
in tree view. 
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Figure 12-12. : 
Enable the buttons on the right of the Image Manager dialog box by selecting one of the 
listed images. 
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Figure 12-13. 

The bubble diagram 
image is detached 
from the drawing. 


The remaining options in the Image Manager include the following: 

e Unload. This option removes the image from the drawing, but the image remains 
listed in the Image Manager dialog box. The image name, folder location, inser- 
tion point, and scale remain with the drawing. If an image has been unloaded 
and you want to insert it into the drawing again, use the Reload option. 

* Reload. Reloads an image that had been unloaded. If the image had not been 
unloaded, the most recent version of the file is reloaded. Reloading an image 
updates the image to reflect any changes made to the original image file. 

* Details. Displays the Image File Details dialog box. This dialog box contains 
information regarding the image, including file name, folder location, file size, 
and image size. 

* Image found at area. Displays the full folder path for the image file. 

* Browse. Allows you to browse folders for a different path location for an 
image file. If the image was brought into the drawing without the Retain Path 
check box selected, the Browse button can be used to locate the file location. 

e Save Path. After a path has been located, you can save the path so AutoCAD 
can locate the file in the future. 
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There are several commands used to modify images. A—The Reference toolbar. 
B—The Image cascading menu. C—Select an image in the drawing area and right-click to 
access this shortcut menu. 
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Controlling the Display of Images 


Along with freezing and thawing layers, unloading and reloading images, and 
controlling their display order, there are a few other commands that control the appear- 
ance of images. You can adjust the image properties, select which portion of the image 
to display, and control the display of the image border. 

Commands used to modify images can be accessed from the Reference toolbar 
and by selecting the Image cascading menu from the Object cascading menu in the 
Modify pull-down menu. You can also pick an image border and right-click to access 
a shortcut menu with an Image cascading menu. See Figure 12-14. 


Adjusting Images 


The Image Adjust dialog box is used to adjust the brightness, contrast, and fade a 
of an image. You can access this dialog box by picking the Image Adjust button in the | 
Reference toolbar, by selecting Image and then Adjust... from the Object cascading СЕХ 
menu in the Modify pull-down menu, or by typing iad ог imageadjust at the Command E tim 
prompt. You can also select an image in the drawing area, right-click, and select Adjust сма et 
from the Image cascading menu in the shortcut menu. This displays the Image Adjust y 
dialog box shown in Figure 12-15. heart 
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Figure 12-15. | 
The Image Adjust dialog box controls the appearance of the image. 
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Adjust the brightness, contrast, апа fade of the selected image by moving the 
slider bars. A preview of the image is displayed in the dialog box, allowing you to 
preview your changes before exiting the dialog box. If you need to reset the changes 
back to the default values, pick the Reset button. 


Clipping Images 


ict Another useful tool for images is the IMAGECLIP command. This command 
TO allows you to trim, or clip, a portion of the image so it does not display in the drawing. 
= Image To access the command, pick the Image Clip button in the Reference toolbar, select 


Image from the Clip cascading menu in the Modify pull-down menu, or type icl or 
imageclip at the Command prompt. You can also highlight an image in the drawing 
area, right-click, and select Image and then Clip from the shortcut menu. 

When clipping an image, you define a clipping boundary. Only the portion of the 
image within the clipping boundary is displayed after the clipping procedure. You 
have a choice of creating a rectangular or polygonal clipping boundary. If the portion 
of image you want displayed is rectangular, use a rectangular boundary by picking 
two corner points. If the image portion is not rectangular, use a polygonal boundary 
and pick the points needed to define the boundary. When you finish selecting points 
for the boundary, press the [Enter] key. This clips away the portion of the image outside 
the clipping boundary. 

For example, the following sequence clips a portion of the site plan image using 
the polygonal option: 


Image Clip 


Command: ісі or imageclip.! 

Select image to clip: (pick the image border to be clipped) 

Enter image clipping option [ON/OFF/Delete/New boundary] «New»: 1 

Enter clipping type [Polygonal/Rectangular] «Rectangular»: p- 

Specify first point: (pick a point on tlie image) 

Specify next point or [Undo]: (pick a point on the image) 

Specify next point or [Undo]: (pick a point on the image) 

Specify next point or [Close/Undo]: (contirme picking points until the boundary is 
defined) 

Specify next point or [Close/Undo]: .! 


The clipped site plan image is shown in Figure 12-16. 

The Delete option removes an existing clipping boundary, displaying the entire 
image. To remove a clipping boundary temporarily, use the OFF option. You can then 
use the ON option to reactivate a boundary that has been turned off. 
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Figure 12-16. 
Clipping the site 
plan image using a 
polygonal clipping 
boundary. 


Only one clipping boundary can be associated with an image at any time. If the 
IMAGECLIP command has already been used on an image and a new clipping is 
desired, AutoCAD prompts for you to Delete old boundary?. Press the [Enter] key to 
accept the default value of Yes, which deletes the old boundary. You can then specify 
a new boundary. If you select the No option, the command ends. 


Image Border Display 


The only way to select an image for editing is by picking the image frame. In 
order for an image to be selected for standard editing commands—such as MOVE, 
COPY, and DRAWORDER—the image frame must be displayed. However, if the 
image frame is displayed when you plot a drawing, the frame is also plotted. 
Therefore, there are times when you want to deactivate the display of image frames. 

The IMAGEFRAME command controls the display of image frames. You can 
access this command by picking the Image Frame button in the Reference toolbar, 
selecting Frame from the Image cascading menu in the Object cascading menu of the 
Modify pull-down menu, or by typing imageframe at the Command prompt. 

AutoCAD prompts you to Enter image frame setting [ON/OFF]. Type off to turn off 
all image frames in the drawing. Once image frames have been turned off, images 
cannot be selected. 


| If image frames are turned off, selecting one of the image 
© commands (such as IMAGECLIP or IMAGEADJUST) auto- 
matically turns on the image frames. 


Professional 
Tip | If an image is displayed in front of standard AutoCAD 
1 objects, you can change the display order while image frames 

© are not displayed by selecting the objects and moving them 
in front of the image. Use the Window or Crossing selection 


option to select objects hidden by the image. 
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Exercise 12-4 


@ Open ex12-2. 

@ Use the IMAGEADJUST command to adjust the brightness and contrast of the 
bubble diagram. 

Use the IMAGECLIP command to clip away the edges of the image. 

Use the IMAGEFRAME command to turn off the frame. 

Use the DRAWORDER command to bring the design sketch objects to the front 
of the drawing. 

@ Save the drawing as ex12-4. 


+++ 


Obtaining Information from the Sketch 


As the design process progresses toward the construction document phase, it is 
often important to begin finalizing details of the building, such as accurate room sizes 
and square footages. The following section walks you through the process of obtaining 
information from the sketched drawings. 


Measuring Distances 


The DIST command measures the distance between two points. This command 
can be used to measure the length of a wall, the interior dimensions of a room, or the 
distance between a building and a property line. Often, the DIST command can be 
used to verify room sizes and building dimensions in the design sketch. 

To access the DIST command, pick the Distance button in the Inquiry toolbar, 
select Distance from the Inquiry cascading menu in the Tools pull-down menu, or 


"ET type di or dist at the Command prompt. 
= Once the DIST command has been activated, AutoCAD prompts you to specify 
e two points. AutoCAD measures the distance between these two points and returns 
ы the value in the command window. Refer to Figure 12-17 as you read the following 
toolbar command sequence, showing the DIST command used to measure a distance in the 
design sketch: 


Distance 


Command: di or dist 

Specify first point: (pick first point) 

Specify second point: (pick second point) 

Distance = 18'-0", Angle in XY Plane = 0.00, Angle from XY Plane = 0.00 
Delta X = 18-0", Delta Y = 0'-0", Delta Z = 0'-0" 


Figure 12-17. 

When you use the 
DIST command, use 
object snap modes 
to ensure accurate 
point selection. 


Firet point Second point 


GREAT ROOM 
18/0 X 15/6 
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Figure 12-18. 
These diagrams illustrate the values reported by the DIST command. 


Foints in 2D Space Foints in 3D Space 


Once the second point has been picked, AutoCAD returns the distance between 
the two points. Other values are provided along with the distance. See Figure 12-18 
for a description of these other values. 


When measuring distances, it is often a good idea to 


use object snap modes to establish accurate points for 
" measurement. 


Exercise 12-5 
Ф Open ex12-1. 
Ф Use the DIST command to verify the overall width and length of the main floor 
for the townhouse. 

@ Verify the room sizes using the DIST command. If the distances are wrong, use 
the MOVE, ERASE and COPY commands to adjust the objects. 

@ Save the drawing as ex12-5. 


Obtaining the Square Footage of a Building 


Once the design sketch is complete and the room sizes have been verified, it is 
often necessary to obtain the square footage of the building. The AREA command is 
used for this purpose. 

Before using the AREA command, you may want to set up a couple of tools that 
can help when finding areas. The running object snap modes Endpoint, Midpoint, 
and Perpendicular can be helpful when obtaining area. A second tool that can be 
helpful is displaying blips. Blips are temporary marks that appear on the screen at 
each point in your drawing where you have picked a point. 

Use the BLIPMODE command to turn blips on and off. Type blipmode at the 
Command prompt, and then type on or off to control the display of blips. When Blip 
mode is on, a blip is displayed every time a point is picked. Blips do not print and can 
be removed from the screen by tvping r or redraw at the Command prompt. See 
Figure 12-19. 
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Now that the running object snap modes are set and Blip mode is activated, the 
AREA command can be used to measure the total living area on the main floor of the 
townhouse. To access the AREA command, select the Area button in the Inquiry toolbar, 
select Area from the Inquiry cascading menu in the Tools pull-down menu, or type aa 
or area at the Command prompt. AutoCAD returns the prompt below: 


Specify first corner point or [Object/Add/Subtract]: 


The default prompt requests the first corner point to be used in the area calcula- 
tion. Pick a corner of the building. Continue selecting points around the perimeter of 
the building until the last corner has been selected. AutoCAD automatically closes 
the area by connecting the first and last points. When the last point has been picked, 
press [Enter] to end the command. AutoCAD provides the area and perimeter of the 
selected area: 


Area = 111457.70 square in. (774.0118 square ft.), Perimeter = 140'-0" 
Command: 


Figure 12-20 shows the points picked to find the area of the main floor of the 
townhouse. The blips serve as visual reminders of the points defining the area. 


Figure 12-20. 
When Blip mode is 
on and the AREA 
command is used, 


DECK 


О 
GREAT ROOM UTIL, | POR 
AutoCAD displays 18/0 X 15/6 Calle) ERATO 
a blip at each point 
that is picked. 
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If you are using architectural units, AutoCAD displays 
area in square inches and square feet. If you are using 


! decimal units, AutoCAD displays area as square units. 


Adding and Subtracting Areas 


The AREA command has an Add option and a Subtract option. Use the Add option 
to add a series of areas together. Use the Subtract option to remove a section of a selected 
area. In the example illustrated in Figure 12-21, the area of the upper floor of the 
townhouse is measured, and then the staircase area is subtracted from the total. To 
begin this process, access the AREA command, and select the Add option to start the 
Add mode. The prompt sequence is as follows: 


Command: aa or area 

Specify first corner point or [Object/Add/Subtract]: a- 

Specify first corner point or [Object/Subtract]: (pick first point of the area) 

Specify next corner point or press ENTER for total (ADD mode): (pick points to 
define area) 


Notice that AutoCAD recognizes that you are in Add mode. Continue picking 
points to measure the total area of the upper floor as shown in Figure 12-21A. When 
finished selecting points, press the [Enter] key. AutoCAD returns the total area and 
perimeter of the added area, but remains in the AREA command so you can add another 
area or go into Subtract mode. 


Area = 99360.00 square in. (690.0000 square ft.), Perimeter = 116'-0" 
Total area = 99360.00 square in. (690.0000 square ft.) 
Specify first corner point or [Dbject/Subtract]: 


Type s to enter the Subtract mode and select the points that are to be subtracted 
from the total area measured in the Add mode. 


Figure 12-21. 
Using the Add and 
Subtract modes of 

the AREA command. — 


Area to be 
subtracted 


Area Defined in Add Mode Area Defined in Subtract Mode 
A B 


Chapter 12 Preliminary Design 


421 


Specify first corner point or [Object/Subtract}: s- 

Specify first corner point or [Object/Add]: (pick first point of the subtracted area) 

Specify next corner point or press ENTER for total (SUBTRACT mode): (pick 
points to define area to be subtracted) 


When finished selecting the points to be subtracted (Figure 12-21B), press the 
[Enter] key. AutoCAD returns the area and perimeter of the subtracted area, and then 
the total area of the upper floor minus the subtracted area: 


Area = 11100.10 square in. (77.0840 square ft.), Perimeter = 45'-10 3/8" 
Total area = 88259.90 square in. (612.9160 square ft.) 


Exercise 12-6 


@ Open ex12-5. 

@ Use the AREA command to obtain the area of the main floor. 

@ Use the AREA command with the Add mode to obtain the area of the upper 
floor, then enter the Subtract mode to subtract the staircase area. 

@ Use the MTEXT command to place a note indicating the square footages of the 
main and upper floors. 

@ Save the drawing as ex12-6. 


Area of a Closed Object 


The last option of the AREA command is the Object option. This option allows 
you to find an area of a closed object, such as a polyline, circle, rectangle, or polygon. 
Before this option is discussed, the movie theater design sketch needs to be prepared 
so the areas can be taken. 

If an area is going to be measured, polylines are often used to define different 
spaces of the building. The polylines can then be used to quickly find the areas of 
individual rooms. Before taking measurements from the movie theater, create a layer 
for the polylines that will define the perimeters of each room or space. A layer called 

"UE ^ra is created, assigned a color, and set current. 

== H To create the polyline perimeters, the PLINE command can be used, or a command 
— called BOUNDARY. To use the BOUNDARY command, pick Boundary... from the Draw 
" pull-down menu or type bo or boundary at the Command prompt. This displays the 
Boundary Creation dialog box, shown in Figure 12-22. The Object type drop-down list 
contains two settings: Polyline and Region. The Polyline setting is the default. If the 
option is set to Polyline, AutoCAD creates a polyline around the area. If it is set to 
Region, AutoCAD creates a closed 2D area. A region may be used in the creation of 

3D objects. 

The Boundary set drop-down list has the Current viewport setting active. A boundary 
set is the portion of the drawing or area that AutoCAD evaluates when defining a 
boundary. The Current viewport option defines the boundary set from everything visible in 
the current viewport. The New button allows you to define a boundary set. When you | 
pick this button, the Boundary Creation dialog box closes апа you can select the objects to | 
be included in the boundary set. After you are done selecting objects, press [Enter]. The 
Boundary Creation dialog box returns with Existing set listed in the Boundary set drop- 
down list. This means that the boundary set is defined from the objects that you selected. 
By creating a boundary set, AutoCAD evaluates only a portion of the objects on the screen 
in order to create the boundary, which speeds up the process. 

The Island detection method area is used to specify whether objects within the 
boundary are used as boundary objects. Objects inside a boundary are called islands. 
See Figure 12-23. There are two options in the Island detection method area. Activate 
the Flood radio button if you want islands to be included as boundary objects. 
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Figure 12-22. 
Use the Boundary Creation dialog box to create polyline boundaries and regions. 
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defining a boundary. 


Activate the Ray casting radio button if you do not want to include islands as 
boundary objects. 

The only other active feature in the Boundary Creation dialog box is the Pick 
Points button, located in the upper-right corner. When you pick this button, the 
Boundary Creation dialog box closes and the Select internal point: prompt appears. If 
the point you pick is inside a closed polygon, the boundary is highlighted, as shown 
in Figure 12-24. If the point you pick is not within a closed polygon, the Boundary 
Definition Error alert box appears. Pick the OK button, correct the problem by closing 
the area in which you want to pick, and try picking the internal point again. When 
you are finished selecting internal points, press [Enter] and new polylines are traced 
over the top of the closed objects. See Figure 12-25. 

Now that the boundaries have been created, the layers containing the original 
objects can be frozen so only the boundaries are displayed. Figure 12-26 displays the 
boundaries created. The shaded portion is required for the area calculations. 

To obtain the area values for the theater, use the AREA command with the Object 
option. When the Object option is used, only one object can be selected at a time. 
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Figure 12-24. Picked internal 
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Figure 12-25. 
Polyline boundary objects created for each room and space of the movie theater. 
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Calculate the square footage of the theater using the boundary objects. 
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Command: aa or area 

Specify first corner point or [Object/Add/Subtract]: о. 

Select objects: (pick an object to obtain an area) 

Area = nit.nn square in. (i.n square ft.), Perimeter = n'-n" 


If several areas are to be added together, use the Add option to access the Add 
mode, then use the Object option while in Add mode to select several boundaries to 
be added together: 


Command: area 

Specify first corner point or [Object/Add/Subtract]: ai 

Specify first corner point or [Object/Subtract]: о.) 

(ADD mode) Select objects: (pick the first boundary) 

Area = i1.nn square in. (11.1 square ft.), Perimeter = n'- n" 
Total area = nn.nn square in. (nn.nn square ft.) 

(ADD mode) Select objects: (pick additional boundaries until all are selected) 
Area = nn.nn square in. (1111.51 square ft.), Perimeter = n'- n" 
Total area = nn.nn square in. (1.51 square ft.) 

(ADD mode) Select objects: J 

Area = nn.nn square in. (111.15 square ft.), Perimeter = n'- n" 
Total area = nn.nn square in. (nn.nn square ft.) 

Specify first corner point or [Object/Subtract]: J 


Professional 


Finding square footage is an important process in archi- 
tectural drafting. Without an accurate square footage, the 
amounts of materials for a project could be inadequately 
| ordered and priced. The square footage of a building is also 
| important for contractor bids and local building jurisdiction 
requirements for lighting, ventilating, and landscaping. 


Exercise 12-7 

Ф Open ех12-4. 

Ф Freeze the A-Flor-Bubl layer, where the image is located. 

@ Use the DIST command to verify the overall width and depth of the movie 
theater and the room sizes. 

@ Use the MOVE, COPY, and ERASE commands respectively to adjust the drawing 

as needed. 

Create a layer called A-Area, assign a color, and set the layer current. 

Use the BOUNDARY command to create polyline boundaries around the rooms 

of the theater. 

Ф Create a layer called A-Anno-Sket for the room names and sizes. Use the Properties 
window to change the room names and sizes to this layer. 

@ Use the WBLOCK command to create a drawing file of the main floor named 
a-dg01.dwg and a seperate drawing file of the upper floor named a-dg02.dwg. 

@ Freeze the A-Flor-Sket layer. 

@ Use the AREA command in Add mode with the Object option to obtain the 
square footage of the main floor of the theater. 

@ Use the AREA command in Add mode with the Object option to obtain the 
square footage of the upper floor of the theater. 

@ Set the A-Anno-Sket layer current. Use MTEXT to create a note of the square 
footage of the main and upper floors of the theater. 

@ Save the drawing as ex12-7. 


++ 
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Listing Geometry 


The LIST command allows you to display information about any AutoCAD 
object. Lines, polylines, text, blocks, circles, and rectangles all have specific proper- 


LIST b К х . 5 . . 

u ties. For example, listing a line object displays properties such as layer, starting and 

E ending locations, length, and angle. The LIST command can be accessed by picking 

"мк, the List button in the Inquiry toolbar, selecting the List command in the Inquiry 

2а cascading menu in the Tools pull-down menu, or typing li, Is, or list at the Command 
odiar prompt. The LIST command sequence is as follows: 


Command: li, Is, or list. 
a Select objects: (pick tlie first object to be listed) 
Select objects: . 


The following information is shown for a line and an arc: 


LINE Layer: layer name 
Space: Model space 
Handle = nn 
from point, `Х=п-п" Y2n'-n" Z= n'-n" 
to point, X=n'-n" Y=n'-n" Z= п-п" 


Length = n'-n", Angle іп XY Plane = nn.nn 
Delta X = п-п", Delta Y = п-п", Delta 2 = п-п" 


АВС Layer: layer пате 
Space: Model space 
Handle = nn 
center point, X=n'-n" Х= п-п: Z= п-п" 
radius п-п" 


start angle  nn.nn 
end angle  nn.nn 
length n-n" 


The LIST command is especially useful when the length of a line or radius of an 
arc is desired. The LIST command can be used on any type of AutoCAD object. Practice 
using the LIST command on different types of objects. 


Exercise 12-8 
Ф Open one of your previous exercises or drawings that contains several different 
types of objects. 
@ Use the LIST command to get information about some of the objects. 
Ф Close the drawing without saving. 
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Chapterdest 


Answer the following questions on a separate piece of paper. 


1. List three factors used to determine the design criteria. 
Define bubble diagram. 
What is a raster image? 
What is a scanner? 
How do you access the Image Manager dialog box? 
Name the command that you can use to make the image approximately full size 
in AutoCAD. 
7. Which option of the command in Question 6 is used to make images approxi- 
mately full size? 
8. For the image list in the Image Manager dialog box, which option displays more 
information: list view or tree view? 
9. Give an example of how you could use the DRAWORDER command. 
10. Explain the difference between detaching and unloading an image. 
11. Which dialog box includes controls for the brightness, contrast, and fade of an 
image? 
12. List the two types of clipping boundaries. 
13. Name the command that controls display of image borders. 
14. Name the command that is used to determine the distance between two points. 
15. Name the command that is used for calculating area. 
16. What units are given by AutoCAD when calculating area with architectural units? 
17. When determining the total area of several separate regions, which command 
option would you use? 
18. Define blips. 
19. Name the command used to turn Blip mode on or off. 
20. Name the command that can be used to remove blips from the screen. 
21. In addition to the PLINE command, name a command that can be used to create 
a polyline perimeter around an area. 
22. Define boundary set. 
23. What are islands? 
24. What is the purpose of the Flood option in the Island Detection area of the Boundary 
Creation dialog box? 
25. Name the command that allows you to display information about an AutoCAD 
object. 
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drawing problems in this chapter involve four projects: two residential projects, one 
multifamily housing project, and one commercial project. In this chapter, you will create the 
project design sketch. This design sketch will be used as a base to build on for drawing prob- 
lems in future chapters. 


1. Prepare a design sketch for the residence shown using the following procedure. 
Then, calculate the living area. 


Кек аА A. Start а new drawing from scratch using English units. 

B. Set architectural units. 

C. Set the limits to 144’,96’. (Scale factor for the drawing is 48.) 

D. Create a layer named M-Sketch and set it current. 

E. Draw the following diagram as a design sketch. Do not dimension. 

F. Add the fixtures, doors, windows and text on the M-Sketch layer. Be more 
concerned with locations than sizes. You will be adjusting these later in future 
chapters. 

G. Create a layer named M-Area and set current. | 

Н. Draw a polyline around the living space of the house. Do not include the | 
garage. 

I. Obtain the area of the house. Create text in the drawing to note the square 
footage. f 

J. Save the drawing as 12-ResA. | 

| 
] 
J 
| 
| 
| 
Va mi MAIN FLOOR PLAN 

(Alan Mascord Design Associates, Inc.) 
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2. Residential Project B includes a second floor. You will add the upper floor plan 
into the same drawing as the main floor plan and use layer management to 
display the appropriate geometry. 


ae (0 27 
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Start a new drawing from scratch using English units. 

Set architectural units. 

Set the limits to 144’,96’. (Scale factor for the drawing is 48.) 

Create layers named M-Sketch, U-Sketch, M-Area, and U-Area. 

Set the M-Sketch layer current and create a design sketch for the main level. 
Add the fixtures, doors, windows and text. Be more concerned with locations 
than sizes. You will be adjusting these later in future chapters. Do not dimension. 
Set M-Area current and draw a polyline around the living space of the main 
level. Do not include the garage. 

Obtain the area of the main level. Create text in the drawing to note the 
square footage of the main level. 

Thaw and lock the M-Sketch layer. Freeze the M-Area layer. 

Set the U-Sketch layer current and create a design sketch for the upper level 
(shown on the following page). Be sure to line up the upper level up and the 
main level. Change the color to the M-Sketch layer to make it easier to differ- 
entiate between the layers. 

Freeze the M-Sketch layer when done referencing. 


K. Determine the area of the upper floor house minus the staircase. The staircase 


has already been calculated at the main floor level. Use text in the drawing to 
note the square footage. 
Save the drawing as 12-ResB. 
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3. The Multifamily Residence Project uses the AIA layer naming convention. 

Start a new drawing from scratch using English units. 

Set architectural units. 

Set the limits to 144’,96’. (Scale factor for the drawing is 48). 

Create layers named A-Flor-Sket, and A-Area. Set the A-Flor-Sket layer current. 
Draw a design sketch of the plan shown below. 

Determine the area of each of the three units and the total area. Record the 
square footage values with text. 

Save the drawing as 12-Multifamily. 
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4. The Commercial Project involves the main and upper levels of a small commer- 
cial structure. The two plans will be created as separate drawings. 

Start a new drawing from scratch using English units. 

Set architectural units. 

Set the limits to 288’,192’. (Scale factor for the drawing is 96). 

Create layers named A-Flor-Sket, and A-Area. Set the A-Flor-Sket layer current. 

Draw a design sketch of the main level plan shown below. 

Obtain the area of the main floor and use text to record the square footage on 

your drawing. 

Save the drawing as 12-Commercial-Main. 

Create a new drawing using the same units, limits, and layers as 

12-Commercial-Main. 

Draw a design sketch of the upper level plan shown below. 

Obtain the area of the upper floor and use text to record the square footage 

on your drawing. 

K. Save the drawing as 12-Commercial-Upper. 
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Interior Planning 


Learning Objectives 


fter completing this chapter, you will be able to: 

> Identify the function and elements of space planning. 
‚ Formulate a design program. 

Use the AutoCAD geometry calculator. 

Create a space diagram. 

Ф Discuss the importance of a furniture symbol library. 
Ф Use the GROUP command to group blocks. 

Ф Create object selection filters. 


Important Terms 


" design program nesting 
geometry calculator relative operator 
group space diagram 
grouping space planning 


interior layout 


Interior planning can be broken down into two areas: space planning and interior 
layouts. Space planning is the study of space and how the flow of space works in an archi- 
tectural design. Interior layout uses the space plan and establishes the layout of furniture. 


Space Planning 


Space planning is an architectural specialty. Some architectural firms provide a 
space planning service, while others do not. Space planning is a study of the internal 
relationships that make a space work for the client. It is not the same as interior layout. 
The architect/space planner studies the client’s needs and prepares flow diagrams 
and text describing the internal relationships and functions of the space. The space plan- 
ning process involves studying the following: 

e General space requirements. Space can be divided into departments and the 

departments are then divided into areas such as storage, office, and support 
areas. The required square footage for each area is specified. 
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e Adjacency requirements. The space planner must study the relationships 
between areas and within departments. Adjacent spaces are spaces or areas located 
next to each other. Near spaces should not be separated by more than one space. 

e Functionality requirements. Together with the client, the space planner must 
analyze the operation and functions of the client's business and make sure 
that the space plan fulfills these requirements. 

e Flexibility. In most instances, the space plan must include provisions for flex- 
ibility of interior space and potential future expansion. 

e Equipment/machinery. The space plan must take into account any large 
equipment or machinery that will be installed. 

e Traffic patterns. Human foot traffic, vehicular traffic, and special materials 
traffic all have a substantial impact on the space plan. 

After evaluating the client's needs, create a design program. The design program 
lists the required spaces for the building. For each space, note an approximate square 
footage, adjacency requirements, and any other considerations. 

Suppose your client is an engineering firm. After consultation with the client, a 
simplified version of the design program is developed. The following items identify 
a design program for this example: 

• Alarge open DRAFTING space is required. This space should be approximately 

8000 square feet (SF). 

e Near the drafting space is the PRINT room. The print room should be located 
in a remote place away from offices and the public because it is noisy. The 
print room should be 250 SF. 

* A SHOP space for building models is required near the print room and the 
drafting space. This shop space should be approximately 250 SF. 

• Four private OFFICES are required. These offices are to be near the entry, adja- 
cent to one another, and near the drafting space. 

* The RECEPTION area should be large enough to hold two work desks and all 
the office files. The reception area should be 250 SF. 

• A small ENTRY lobby with seating for four clients is required. It should be 
adjacent to the foyer and near the reception area. 

* The FOYER lobby should be adjacent to the reception area, so that staff can 
double up if the need arises. 

• A small CONFERENCE room is also required. This conference room should 
have a table large enough to seat 14 people. 

* The ACCOUNTING department requires a 300 SF space. 

* Two RESTROOMS occupying a total of 240 SF(15' x16’) are needed. 

You can use the above criteria as a basis for the development of the plan. One of 
the first things to create is a 17-0” unit block. Chapter 9, Creating Symbols, described 
how to create and use 1" unit blocks. In this case, creating a 1’-0” unit block makes it 
easier to create large spaces. For example, a 1'-0" unit block can be scaled by 12 along 
the X-axis and by 16 along the Y-axis to create a 12' x 16' room equaling 192 square 
feet. Figure 13-1 displays the 1'-0" unit block. Remember to create the block on layer 0 
and use either ByBlock or ByLayer colors, linetypes, and lineweights. 


Professional 
Tip ' You can also use the RECTANG command to create 


spaces. Pick the first corner point and then use relative coor- 

| dinates to specify the other corner of the space. For 
example, if a space is 12’ x 10’, type @12',10' for the second 
corner point. 
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Figure 13-1. 
А 1-0” unit block Em o 
can be inserted at 1-O" Unit block 


different scales to | | € Not to scale) 
produce different 


sized spaces. 


Using the AutoCAD Calculator 


When inserting a unit block, the insertion scale can be variable and based on 
objects or locations within a drawing, or based on a given square footage as in space 
planning. An AutoCAD feature known as the geometry calculator can be used to 
help determine the room size for a given square footage. 

AutoCAD's geometry calculator allows you to extract and use existing informa- 
tion in your drawing. The geometry calculator also allows you to perform basic math- 
ematical calculations at the command line. In addition, you can also supply an 
expression as input to a prompt. 

Access the geometry calculator by typing cal at the Command prompt. You are 
then prompted for an expression. After you type the mathematical expression and 
press [Enter], AutoCAD automatically simplifies the expression, as shown in the 
following example: 


Command: cal 

>> Expression: 242.1 
4 

Command: 


Basics of the Geometry Calculator 


To use the geometry calculator, you must understand the ordering and format of 
an expression. The geometry calculator evaluates expressions according to the stan- 
dard mathematical rules of precedence. This means that expressions within paren- 
theses are simplified first, starting with the innermost set and proceeding outward. 
Mathematical operators are evaluated in the standard order: exponents first, multi- 
plication and division next, followed by addition and subtraction. Operators of equal 
precedence are evaluated from left to right. 
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Making Numeric Entries 


The same methods of entering numbers used at AutoCAD prompts are also 
acceptable for calculator expressions. When entering feet and inches, either of the 
accepted formats can be used. This means that 5'-6" can also be entered as 5'6". The 
5'-6" value can also be entered as inches by typing 66. When a number expressed in 
feet and inches is entered, AutoCAD automatically converts to inches: 


Command: cal. 
>> Expression: 24'-6".! 
294.0 


You must press [Enter] to complete an entry at the 


| Expression: prompt. Pressing the space bar adds a space to 
' your entry; it does not act as a return at this prompt. 


Using Pasic Math Functions 


The basic mathematical functions used in numeric expressions include addition, 
subtraction, multiplication, division, and exponential notation. Parentheses are used 
to group symbols and values into sets. The symbols used for the basic mathematical 
operators are shown in the following table: 


Function 


мзш O 


Example 
ee лв] 
ee NN 


The following examples use each type of mathematical functions shown in the 
previous table: 


Command: cal. 
>> Expression: 24'+12'.1 
432.0 (inches) 


Command: cal.! 
>> Expression: 18'6"—12'3".! 
75.0 (inches) 


Command: cal 
>> Expression: 12*18.25. ! 
219.0 


Command: cal. 
»» Expression: 250/25.1 
10.0 


Command: cal 
>> Expression: 9^2. ! 
81.0 
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Command: cal 
>> Expression: (24'+12")/12.1 
36.0 (inches) 


Professional 


Tip The geometry calculator has limits when working with 
integer values. (An integer is a number with no decimal or 


| fractional part.) Numeric values greater than 32,767 or less 

© than -32,768 must be presented as real numbers. When 

_ working with values outside this range, type a decimal point 
and a zero (.0) after the value. 


Exercise 15-1 
@ Open а drawing and use the CAL command to make the following calculations: 
24'-6" + 18'-4" 
16.875 ~ 7.375 
1'-4" + 9" 
(25.75 4) + (5.625 x 3) 
(4'-8" x 3) + (3'-9" + 3) 


monos» 


Determining Room Size from Square Footage 


The space planning process assigns a square footage to each area or room. In 
order to create a preliminary design sketch, the square footage must be converted into 
room dimensions. If you know the square footage and you select one dimension for 
a room, you can calculate the second dimension. For example, if an office needs to 
have an area of 150 SF and you want the office to be 10' wide, calculate the second 
dimension by dividing the square footage by the width. When you enter the numbers 
using the geometry calculator, express all numbers in units of feet and do not include 
the foot mark symbol (’). For example: 


Command: cal.J 
>> Expression: 150/10.J 
15.0 


The foot marks cannot be used in this application because you do not include units 
for the square footage value. The result returned by AutoCAD is also expressed in 
feet. Thus, an office measuring 10'-0" x 15'-0" has a square footage of 150 SF. 


Exercise 15-2 

@ The following lists the square footage and width for a room. Use the geometry 
calculator to find the remaining room dimension: 
A. 250 SF + 25-0” 


B. 300 SF 157-0” 
C. 320 SF 207-0” 
D. 288 SF + 18-0” 
E. 400 SF + 20-0” 
Е. 120 SF + 12-0” 


Making Unit Conversions 


Phe calculator has a CVUNIT function that lets you convert one type of unit into 
another. For example, inches can be converted to millimeters, or liters can be 
converted to gallons. The formula for the CVUNIT function is: 


CVUNIT(value,from units,to units) 
The following example converts 4.7 kilometers to the equivalent number of feet: 


Command: cal.J 
>> Expression: cvunit(4.7,kilometers,feet) 
15419.9 


If the units of measure you specify are either incompatible or are not defined in 
the acad.unt file, an error message is displayed and the prompt is reissued. 

The CVUNIT function can work with units of distance, angles, volume, mass, 
time, and frequency. The units available for conversion are specified in the file 
acad.unt found in the AutoCAD Support directory folder. This file can be opened with 
the Microsoft Notepad program and can be edited to include additional units of 
measure if needed. Microsoft Notepad can be accessed from AutoCAD by typing 
notepad at the Command prompt. The command sequence is as follows: 


Command: notepad— 
File to edit: (enter а path and file name or press [Enter] to open Microsoft 
Notepad) 1 


Future chapters will explain other more complex features of the calculator. 


Exercise 13-3 


Ф Start a new drawing and make the following conversions: 
A. 8.625” to millimeters 
B. 34.5 mm to inches 
C. 5.5 kilometers to miles 
D. 12 gallons to liters 
E. 47 hours to minutes 


Arranging Spaces 


A space diagram is a sketch or drawing representing the spaces and adjacency 
requirements specified in the design program. You can create a space diagram based 
on a preliminary design program. Any changes made to the design program must be 
reflected in the space diagram. 

To create a space diagram, start a new drawing and create a layer for the space 
diagram. Insert and scale the unit block to create a rectangle for each space. Add text 
listing the name, square footage, and dimensions for each space. Use the geometry 
calculator as needed to determine room sizes from the required square footages. Add 
arrows to the space diagram to indicate the adjacency relationships between the 
spaces. Figure 13-2 illustrates a space diagram for the sample design program devel- 
oped earlier in the chapter. 

The square footage of the entry, foyer, and conference room are not defined in the 
design program. The conference room is defined only by the furniture to be used. You 
need to determine the size of a 14-seat conference table to develop the space diagram 
for the conference room. Furniture catalogs can be used to make this decision. A 
20' x 16' area is determined to be sufficient to hold a conference table with 14 chairs. 
Thus, the conference space becomes 320 SF. A foyer space of 200 SF is designated as 
a working number only and can change during the space planning process. 
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Figure 13-2. 
Begin a space diagram by drawing rectangles for each space. Arrows identify adjacency 
requirements. 
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The addition of space names, sizes and square footages can aid in the preliminary 
stages of space planning. Be generous with your space allocations in the preliminary 
stages of design. The client may want to add features, such as a storage room or coffee 
bar. The designer is probably not prepared to make specific furniture selections at this 
point, but has the spaces sketched in the drawing and can now arrange the pieces to 
determine a space design. 

Now that most of the spaces are defined, you can arrange the space diagram to 
develop your space plan. A designer generally selects three or four layouts for consid- 
eration. Figure 13-3 shows one possible configuration for the engineering office. 


Figure 15-3. SHOP 
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Exercise 13-4 


Ф Create a space diagram based on the design program discussed in the text with 
the following changes: 
@ Change the DRAFTING room area to 5000 SF. 
Ф Change the CONFERENCE room area to 216 SF. 
@ Change the RESTROOM area to 216 SF. 
@ Adjust the FOYER SF as needed 
@ Save your drawing as ex13-4. 


Professional 


Tip If space planning is a big part of your drawing process, 
begin creating blocks with tag names, square footages, and 


sizes for common rooms. Place these in a space planning 
| folder or a space planning drawing file. This allows you to 
© create a library of spaces that can be easily inserted into new 
drawings. 


Interior Layout 


As the spaces and their dimensions are finalized, interior layout can begin. 
Interior layout is the selection and placement of furnishings within a space. 

Interior designers have thousands of products to consider. A furniture catalog library 
often exceeds the size of an architectural library. The selection of furniture is gener- 
ally based on product design, cost, product availability, and suitability to the project. 

A great deal of the interior designer's time is spent managing this library. Furniture 
manufacturers are constantly updating and adding features to their product line. 
Many manufacturers create AutoCAD block libraries for their products. Sources on 
the Internet also provide thousands of furniture blocks. 

AutoCAD provides some generic libraries of furniture blocks in drawings located 
in the Sample\DesignCenter folder. Figure 13-4 displays a few blocks found in the 
Home - Space Planner drawing. Standard blocks can be modified to match a specific 
manufacturer's sizes. 


Figure 15-4. 

The Home - Space NC TL 
Planner drawing 

found in the 

Sample\DesignCenter 

folder contains 

some generic furni- 

ture blocks. 
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Developing a Furniture Library 


When developing standards, the organization of blocks is important. When 
organizing furniture blocks, separate the furniture into groups. For example, if you 
are responsible for the furniture layout of an office building, there may be several 
different types of desks and chairs available. Create one folder on the hard drive for 
desk blocks and another folder for chair blocks. See Figure 13-5. This makes locating 
the type of block easy when using DesignCenter. Another alternative is to create a 
drawing file for each category of block. For example, a single drawing would contain 
all desk blocks. 


AutoCAD 2000i Feature 


In AutoCAD 2000i, you can access blocks from the Symbol Libraries tab 
of the My Drawing area of the AutoCAD Today window. In order to use this 
feature efficiently, create individual drawing files for block categories. Each 
drawing file should contain multiple blocks. 


Figure 15-5. 
This folder structure helps organize blocks. 
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Exercise 13-5 


@ Open ex13-4. 

@ Create a few office furniture blocks for a typical workstation. Include a desk, 
lamp, computer, and chair. 

Create a conference table with chairs around it. 

Create cubicle panels for the work areas. Typical panel lengths include 2’, 3’, 4’, 
5’, and 6’. 

Create one 8’ x 8’ drafting workstation in the drafting area. 

Add the conference table and chairs to the CONFERENCE room. 

Add some furniture to one office. 

Create a couch, chair, plant and coffee table for the FOYER. 

Add two desks for the RECEPTION area. 

Save the drawing as ex13-5. 


#4444 % 


Grouping Blocks Together 


When creating drawings for interior layouts, many furniture blocks are scattered 
throughout the drawing. There are instances where it is useful to combine several 
blocks into a single object. For example, in some offices, furniture is allocated to one 
person and moves with them during an office move. The blocks for the chair, desk, 
telephone, and computer within an office can be linked together and selected with a 
single pick. The process of linking separate objects to form a single selection object is 
called grouping. 

The GROUP command is used to group blocks together. If one piece of furniture 
in the group is selected, all blocks in the group are selected. This is particularly 
helpful when one employee is moving across the building and all of their furniture 
must be moved. 

A group is similar to a block. Individual objects included in the group are all part 
of the group. However, the group is not one object (as are the elements of a block) but 
maintains all of the individual objects that make up the group. Thus, objects within a 
single group can maintain individual property settings, such as layer, color, and 
linetype. 

A group is anamed selection set. These selection sets are saved with the drawing, 
so they exist between multiple drawing sessions. Objects can be members of more than 
one group and groups can be nested. Nesting means including one group as part of 
another group. It is used to place smaller groups into larger groups for easier editing. 

An object can exist in more than one group. This can create interesting situations. 
For example, a desk block and chair block are grouped together, and then the chair is 
also grouped with a file cabinet. Moving the first group moves the desk and chair, 
and moving the second group moves the chair and file cabinet. 

Grouping can be helpful when objects need to act like a block for selection 
purposes yet still maintain their individuality. The GROUP command allows you turn 
on or off the group specification. This is not possible with a block. Once a block has 
been exploded, it must be redefined or reinserted. 

The GROUP command can be accessed by typing g or group at the Command 
prompt. Either of these entry methods displays the Object Grouping dialog box, shown 
in Figure 13-6. 

There are many elements found in the Object Grouping dialog box. The Group 
Name text box displays the existing groups and lists whether or not the group is select- 
able. If a group is selectable, picking any object in it selects the entire group. Making 
a group not selectable allows individual objects within the group to be edited. 
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Figure 13-6. 
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The Group Identification area has several components: 

« Group Name: text box. This text box displays the name of a selected group. 
When creating a new group, enter the name of the new group in this box. 

« Description: text box. This text box displays a description of the selected group. 
This area is also used to enter a description when creating a new group. 

e Find Name button. When you pick this button, a Pick a member of a group: 
prompt appears. Pick an object and the Group Member List dialog box lists any 
groups with which the object is associated. 

e Highlight button. Pick this button to highlight all members of the selected group. 
This allows you to see the drawing objects contained in the group. Then pick the 
Continue button or press [Enter] to return to the Object Grouping dialog box. 

e Include Unnamed check box. This check box causes unnamed groups to be 
listed with named groups. Unnamed groups are created when you copy a 
group. (You are not only copying the objects belonging to the group, you are 
also copying the group association.) Unnamed groups are given a default 
name by AutoCAD in the format: *Ax, where x is an integer value that 
increases with each new group, such as *A6. Unnamed groups can be named 
later using the Rename option. 

The Create Group area contains the following options for creating a new group: 

« New button. This button creates a new group. To create a new group, first enter 
a new name and description in the Group Identification area. Pick the New button, 
and AutoCAD issues a Select objects for grouping: prompt. Pick the objects to 
be included in the group. The new group is added into the list at the top of the 
Object Grouping dialog box. 

e Selectable check box. A check in this box sets the initial status of the Selectable 
value as Yes for the new group. A selectable group is selected if any object in 
the group is picked. Uncheck this box to specify a group that is not selectable, 
where objects within the group can be selected and modified individually. 

e Unnamed check box. This check box indicates whether the new group is named. 
If this box is checked, AutoCAD assigns a name. 

The Change Group area of the Object Grouping dialog box contains the options 
for changing a group. These buttons are not highlighted until a group is selected in 
the Group Name text box. The following buttons are used to modify groups: 

e Remove. Pick this button to remove objects from a group definition. 

e Add. This button allows objects to be added to a group definition. 

e Rename. Pick this button to change the name of an existing group. Unnamed 

groups can be renamed if the Include Unnamed checkbox is selected. 
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Figure 13-7. 
The Order Group dialog box allows you to reorder the objects in a group. 
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e Re-Order. When defining a group, objects are numbered in the order they are 
selected. The first object is numbered 0, not 1. The Re-Order button allows objects 
to be reordered within the group. For example, if a group contains a set of text 
instructions, you can reorder the text to suit the typical steps that are used. 
The Order Group dialog box (Figure 13-7) is displayed when you pick this 
button. The main elements of this dialog box are briefly described as follows: 
e Remove from position (0-7). Position number of the object to be reordered, 

where n is the total number of objects found in the group. 

e Replace at position (0-1). Position to which the number is being moved. 

e Number of objects (1-1). Displays the number of objects or the range to 
reorder. 

e Re-Order. Press to reorder the objects in the group. 

* Highlight. Press to display the Object Grouping dialog box, which allows 
you to sequence through the objects in the group and determine position 
numbers. See Figure 13-8. 

* Reverse Order. Pick this button to have the order of all members in the 
group reversed. 
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e Description. Updates the group with the new description entered in the 
Description: text box. 

e Explode. Pick this button to delete the selected group definition, but not the 
group’s objects. The group name is removed and the original group is exploded. 
By selecting the Include Unnamed check box, unnamed groups are displayed 
and can then be exploded, if needed. 

e Selectable. Toggles the selectable value of a group. This is where you can change 
the value in the Selectable list. 


Exercise 13-6 

Ф Open ех13-5. 

Ф Copy the drafting workstation four times. 

@ Use the GROUP command to create a group named DESKS. Make the group not 
selectable. Pick the New button and select all the desks. 

Use the GROUP command to create four groups with unique employee names. 
Assign the objects within each workstation to one of the groups. 

Make all five groups selectable. 

Move the cubicles around the drafting area. 

Make the employee groups not selectable. 

Move a desk on the DESKS group. 

Make the DESKS group not selectable, and then move one desk. 

Explode the DESKS group and make the employee groups selectable. 

Save the drawing as ex13-6. 


Ф 
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Using а Filter to Select Objects 


The FILTER command is used to create a list of properties that are needed for a 
specific object to be selected. Similar to the Quick Select feature discussed in Chapter 6, 
Basic Editing Commands, the FILTER command allows you to find objects based on 
filter criteria. The advantage of the FILTER command is that filter lists can be created 
and saved in the drawing for later use. These filter lists are accessed at any Select object: 
prompt. The FILTER command can also be used transparently by typing 'FILTER at the 
Select object: prompt. 
The FILTER command is accessed by typing fi or filter at the Command prompt. FILTER 
This opens the Object Selection Filters dialog box, Figure 13-9. k 
The three major areas of the Object Selection Filters dialog box are the list box, 
the Select Filter area, and the Named Filters area. The list box is where the current 
filter list data is displayed, the Select Filter area is used to specify filter criteria, and 
the Named Filters area is used to save filters for future use. 


Entering Filter Data 


The Select Filter area of the Object Selection Filters dialog box is where filter data 
is entered. The drop-down list and edit boxes can be used to enter the values for the 
filters. Objects in a drawing can even be selected to develop a filter. 

The three edit boxes correspond to X, Y, and Z point coordinates and other prop- 
erty settings. They are enabled as needed for entering different types of filter infor- 
mation. When the filter drop-down list reads Arc, it refers to an object type. Since no 
further information is required about the object type, the edit boxes are all disabled. 

Setting the filter to Arc Center enables all three edit boxes, which are used to 
define the center point. When Arc Radius is selected, only the top edit box is enabled 
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Figure 13-9. Pick to edit item 
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because only a single value is required. An example of each of these situations is 
shown in Figure 13-10. 

For many filter specifications—such as layers, linetypes, and other object prop- 
erties—the Select... button is enabled. The Select... button displays the appropriate 
dialog box for showing the available options. For example, if Color is the specified 
filter, the Select... button displays the standard Select Color dialog box. Once the 
desired filter and value are specified, pick the Add to List button to add the new item 
to the existing filter list. 

To use an existing object as a basis for a filter list, pick the Add Selected Object 
button. This gives you a Select object: prompt. Once an object is selected, you are returned 
to the Object Selection Filters dialog box. The information from the selected object is 
placed in the filter list. Since you may not nced all of the filter list specifications that 
result from picking an object, the filter list can now be edited as needed. Editing the 
filter list is covered later in this chapter. 


To introduce you to selection filters, the following example creates a simple filter 
list that selects only text objects. 


Command: fi or filter. 


This displays the Object Selection Filters dialog box. In the Select Filter arca, pick 
the drop-down list to see the selection filter options. From this list, select Text. To add 


Figure 15-10. 
This shows an example of filter items that access the X:, Y:, and Z: edit boxes. 
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this specification to the filter list, pick the Add to List button. The list box now 
displays this selection criteria as Object = Text. See Figure 13-11. This shows that only 
text objects will be selected. To use the selection filter, pick the Apply button, and the 
following prompt is issued: 


Applying filter to selection. 
Select objects: (window around the objects or type all) 


The prompt tells you that the filter is active. In Figure 13-12, a selection window 
is created around a group of lines, blocks, and text. Because the filter is set to allow 
only text objects, all other object types are filtered out of the selection. AutoCAD 
reports the number of objects found and the number selected: 


45 found 40 were filtered out. 


To exit the filtered selection and return to a normal selection mode, press [Enter] 
at the Select objects: prompt. You are then returned to a standard Select objects: prompt, 
and the filter is no longer applied. You can then make additional selections or complete 
the command. 


Figure 13-11. 
Setting the filter so 
that only text 
objects are selected. 


Selection 
set criteria 


Pick to add Pick filter 
filter criteria criteria 
to list above 


Figure 13-12. г ! 
All objects are | JOE SUE RUTH JOHN | 
filtered out except | | 
the text objects. Q e > > 
Selected objects are — i | 
shown here in blue.  ! i 
1 l 
і 1 
1 | 
l l 
| DRAFTING | 
l 1 
| 5000 SF | 
[ 
| SiO MOO 
| | 
| | 


Selection window 


Chapter 13 Interior Planning 


447 


448 


To remove an item from the filter list, highlight it and 
Í pick the Delete button. To clear the entire list and start over, 


pick the Clear List button. 


Filter lists can be expanded to select only objects with specific properties. The next 


example creates a filter list that selects only block objects that belong to a specific layer. 
Use the following steps: 


dhs 


2: 


Enter the FILTER command and clear the filter list by picking the Clear List 
button. 

From the drop-down list in the Select Filter area, select Block, and then pick the 
Add to List button. This adds the filter Object = Block to the list. 

Select Layer from the drop-down list, then pick the Select... button to display the 
Select Layer(s) dialog box. 

Select the A-Furn-Desk layer, pick the OK button, and then pick the Add to List 
button. The Object Selection Filters dialog box should appear as shown in 
Figure 13-13. 

By adding additional filters to the filter list, a filter can be extremely specific when 


needed. Filters for a specific location or a specific text string can be useful when selecting 
items in very large, complex drawings. 


Figure 15-13. Object Selection Filt 
Block objects on the Ee — 
A-Furn-Desk layer qme eet 


will be selected 
with this filter when 
applied. 


Edi Item | Delete |a | Clear List | 


. Named Filters ee —| ||| 


Current | “unnamed -] | 


_ С -—— 

— A 

І Delete Current Eu. ҹа. ES | 
= = | 


Apply TR Cancel LY --— 


Add Selected Object < | 


Layer name 
displayed in X: 
edit box 


Exercise 13-7 


КЕЖЕ 


+ 


Ф 


Open ex13-6. 

Use the FILTER command to create a filter that selects only text. 

Use a selection window around all objects and observe which are selected. 
Create a layer named A-Furn-Desk. 

Use the FILTER command to create a filter for a block name. Use the Select... 
button to open the Select Block Name(s) dialog and choose the desk block name. 
Apply the filter. 

With the desk blocks selected, right-click and select Properties from the shortcut 
menu. Change the layer of the desks to A-Furn-Desk. 

Save the drawing as ex13-7. 


Xx LL. ————ÀÉ—————————M——MÀ—ÓÓÀ—ÀTÀ—À 
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Applying relative Relative pestes L Pick to 
operator functions operator A Radius H AEN) substitute 


to the filter criteria 


| e new value 
in the Object for existing 
Selection Filters Filtering — p— filter list 
dialog box. lue x 

Б yau | Add to List | Substitute Item 


Working with Relative Operatore 


The term relative operator refers to functions that determine the relationship 
between data items. These relationships include equality, inequality, greater than, less 
than, and combinations such as greater than or equal to and less than or equal to. Each of 
the three edit boxes in the Select Filter area are preceded by a relative operator drop- 
down list. An appropriate relative operator can be selected for each data field. 

For example, a relative operator can be used to select all arcs that have a radius 
of 2.5 or greater. To do this, the filter specification is Arc Radius with 2.5 entered in the 
enabled edit box. Then, select the greater than or equal to symbol (>=) from the rela- 
tive operator drop-down list. See Figure 13-14. 

The following chart shows the relative operator functions: 


Symbol Meaning 


| e [| Ne equal to 


eee ee 
lw wa Less than or equal to 


Greater than or equal to 
Equal to any value 


Editing the Filter List 


Editing capabilities allow you to modify and delete filter list items. If you acciden- 
tally enter an incorrect filter specification, you can easily correct it using these steps: 

1. Pick the item in the filter list that you need to edit, then pick the Edit Item button. 
The values for the selected specification are displayed in the Select Filter area and 
can be freely edited. 

Change the values as necessary. 

3. Pick the Substitute button when finished. The edited filter specification is substi- 
tuted for the highlighted item. Be sure to pick Substitute, and not Add to List; 
otherwise, you end up with two different values for the same filter specification 
in the filter list. 

To remove an item from the filter list, highlight it and select the Delete button. 
Only one filter specification can be deleted at a time using this method. If you need 
to remove all of the current specifications and start over, pick the Clear List button. 


m 


Creating Named Filters 


The most powerful feature of CAD is being able to benefit from work you have 
already done. By reusing previous work instead of repeating the work to produce 
duplicate results, you increase your efficiency and overall productivity levels. 
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Complex filter lists can be time-consuming to develop. AutoCAD allows you to 
name and save filter lists. The Named Filters area of the Object Selection Filters dialog 
box is used to create and manage these lists. 

When you have created a filter list that you plan to use again, it should be named 
and saved. When the filter list is completed and tested, follow these steps to name 
and save the list: 

1. Pick the edit box to the right of the Save As: button to make it current. 

2. Enter a short, descriptive name in the edit box. The name for a filter list can be 
up to 18 characters in length. These named filters are stored in a file named filter.nfl 
and are available to all drawings until deleted. 

3. Pick the Save As: button to save the named filter. 

To delete a filter list, make it current by picking the filter name from the Current: 
drop-down list, and then pick the button labeled Delete Current Filter List. 


Exercise 13-8 


@ Open ex13-7. 

@ Change the text to 12” high text. 

@ Create a filter that filters for all text objects with a height equal to 12”. 
@ Save the filter as 12in_high_text. 

@ Save the drawing as ex13-8. 


Using Filters on a Drawing 


Filters can increase productivity, but you must learn to recognize situations when 
they can be used. Imagine that you have just created the interior layout in Figure 13-15. 
You are then asked to change all of the text inside the cubicles to a new layer and text 
style. You could use the Properties window and individually select each piece of text in 
every cubicle, but you decide to use the FILTER command to make the job easier. 

The FILTER command opens the Object Selection Filters dialog box, where you 
follow these steps: 

1. Pick the Add Selected Object button. The drawing returns with a Select object: 
prompt. Pick a text element in one of the cubicles. 

2. The dialog box returns and displays the characteristics of the text you picked. 
Highlight items such as Text Position, Text Value, Normal Vector, and Text Rotation 
and pick the Delete button for each. See Figure 13-16. These filters are not needed 
because they limit the filter list to specific aspects of the selected text object. 


Figure 13-15. 
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Figure 13-16. l page 
Deleting selection Т 
highlighted 
filters that are too filters 
specific. Note that 
only one filter can 
be deleted at a time. 


3. Enter a filter name, such as Text, in the Save As: text box and then pick the Save 
As: button. Text becomes the current filter name. 
4. Pick the Apply button. The drawing returns and this prompt is given: 


Select object: 

Applying filter to selection. 

Select objects: (window all of the drawing text to be included in the 
selection set or type all) 


The text within the drawing is now highlighted, and you see this prompt: 


Select objects: Specify opposite corner: 219 found 
199 were filtered out. 

Select objects: J 

Command: 


5. The highlighted text returns and the items that were previously highlighted 


become part of the selection set. 
6. Use the Properties window to change the style and layer the text is on. The 


revised interior layout is shown in Figure 13-17. 


Figure 13-17. 5 
The revised interior 

layout. All text is о o 
updated to a new © dg 
layer and text style. a E 
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Ch 


er Test 


осле space planning. 


CORO PM 


List five items that must be considered when space planning. 


. What is a design program? 
. Identify the command that is used to access the geometry calculator. 
. List three ways that the value five feet six inches can be entered in the geometry 


calculator. 


In Questions 6 through 10, give the symbol used in the geometry calculator to get the function 
identified. 


. Addition. 

. Subtraction. 

. Multiplication. 
. Division. 

. Exponent. 

. Define integer. 


Questions 12 through 15, use the geometry calculator to solve the given problem. 


A bedroom is 12’ wide and 180 SF. What is the length of the bedroom? 

A dining room is 16' wide and 400 SF. What is the length of the dining room? 
Convert 12'-6" to millimeters. 

Convert 220' to meters. 

What items are included in a space diagram? 

Define interior layouts. 

Why is it a good idea to create folders on the hard drive for different types of 
furniture blocks? 

What is another alternative to placing blocks in folders? 


. Define group. 
. Describe the difference between a group and a block. 


Define nesting. 
What does it mean when a group is selectable? 


. Give the purpose of the FILTER command. 
. In which file are named filters saved? 
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1. Create a space diagram for the following design program. Save the diagramas = 
p13-1. 


Room Name . „Square Footage | Adjacent To | 


| WORK area 2500 SF ACCOUNTING office 
(7) PRIVATE offices 120 SF each CONFERENCE room 


CONFERENCE room 200 SF — — ^" 
ACCOUNTING office 700 SF ee = ol 
LOBBY 250 SE RECEPTION drea 


RECEPTION area 500 SF PRIVATE offices 


2. Create a space diagram for the following design program. Save the diagram as p13-2. 


Room Name Square Footage Adjacent 


ENGINEERING area 
[CONFERENCE room [жэ | 
[ACCOUNTING office | mos ү 


3. Open p13-1 and design the furniture layout for one of the PRIVATE offices and 
the ACCOUNTING office. Include plants and 20 lineal feet of file cabinets in the 
ACCOUNTING office. 


4. Open p13-2 and design the furniture layout for the ENGINEERING area and 
LOBBY area. 


5. Create the following interior layout of a doctor's office. Use the GROUP command 
to group the furniture in each office together. 
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6. Draw an interior layout similar to the office shown below. Use the following layers: 


Layer Objects 
| kFurn-Char 


Freestanding desks, credenzas, etc. 


NN T d 
- 8E | 
"E in Lu 


С 1 


z 


JO 
| OO 
| С) 


IK 
FOO — 
co СӘ | 


E 
JO 


Desk File Storage Sofa 
cabinet unit 
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7. Create an interior layout similar to the following drafting workroom. Use the 
following layers: 


Layer Objects 
| kFum-Char | aT | EE "т 
[ kFumiee | Freestanding desks, credenzas, etc | 


ey Jen OD 
CRAIG н BOB 


JENNIFER МЫ LISA 


STE] [E 
GELS В 
SIE) [TT 

Ale 


© | H ә 
JESSICA EDWARD [4 JOAN 


8. Develop an interior layout for a MASTER BEDROOM that measures 16’ x 18’. 
You can base your interior layout on the sample below or create a completely 
original layout. 


ООШУУ к м ——— ———— a T——— 000 ЖИН 
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9. Develop an interior layout for a DINING ROOM measuring 12’ x 14’ and a 
LIVING ROOM measuring 14’ x 18’. You can base your interior layout on the 
sample below or create a completely original layout. 
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Learning Objectives 


Important Terms 


arc 

bearing 
buildable area 
chord length 


contour interval 


contour lines 
curb cuts 
easement 
elevation 
grade 

gutter 

index contours 
lot 


A site is an area of land with defined limits used for a construction project. The 
terms lot and plot are also used when referring to a site. The site plan specifies the size, 
location, and configuration of the site, along with the location of the structure on the site. 

In this chapter, you will learn how to create commercial and residential site plans. 
Explanations of features included on typical site plans are discussed, along with 


IE command to draw contour lines. 


esign and draw parking spaces. 


curbs, gutters, sidewalks, and landscape strips. 


lot and block 
metes and bounds 
plot 

point objects 
property lines 
rectangular system 
setback 

site 

site orientation 
site plan 
surveyor's units 
tolerance 


specific AutoCAD techniques used to produce these features. 
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Beginning a Site Plan Drawing 


Site plans can be drawn on sheet sizes ranging from 8 1/2" x 11” up to 36" x 48" 
depending on the purpose of the plan, type of construction (residential or commercial), 
local government guidelines, and lending institution requirements. For residential 
construction, many local planning departments require the site plan to be printed on 
an 8 1/2" x 11" sheet. Commercial projects often contain size and detail that require a 
larger sheet. Typical architectural sheet sizes are 18" x 24", 24" x 36", and 36" x 48". 

Site plans are generally created and plotted using a civil engineering scale. The 
scale depends on the following characteristics: 

e Sheet size. 

Site dimensions. 
Amount of information required. 

e Details required. 

Site plans typically have a scale ranging from 1” = 10° (1:50 metric) to 1” = 100’ 
(1:1000 metric). Common scales for residential and commercial site plans are 1” = 10’, 
1” = 100’, and 1” = 200’. The drawing of a subdivision of land that has many indi- 
vidual sites is often drawn at a 1” = 1000’ scale. 

The American Institute of Architects (AIA) CAD Layer Guidelines has established 
the heading Civil Engineering and Site Work as the major group for CAD layers for 
site plan applications: 


Layer Name 
C-Prop 


Description 


Property lines and survey 
benchmarks 


elevations | 


and manholes 
such as telephone systems 
C-Sswr Sanitary sewer system 
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Landscape plans also have CAD layer designations. The following tables lists some 
common landscaping layers: 


Layer Name Description 


L-Pint Plant and landscape material 


L-Irrg Irrigation system 
L-Walk Walks and steps 


A typical AutoCAD site plan template has the following established layers: 
Site plan layers. 

Site plan linetypes. 

Text styles. 

Title block and border. 


Site Plan Features 


The features included on a site plan vary, depending on the project requirements. 
Some features generally included on site plans are the following: 

* Property lines 
Structures 
Elevations 
Contour lines 
Streets, driveways, and sidewalks 
Utility lines 

All of these features are normally found on both residential and commercial site 
plans. A commercial site plan is drawn with the same components as the residential 
site plan, but generally contains more information. Commercial site plans may contain 
details for grading, parking lots, sidewalk curbing, landscaping, fire protection systems, 
and access to local roads. 


Property Lines 


The site is normally described by at least one of three legal descriptions. The most 
common system is the metes and bounds system, which defines property lines by 
length and bearing. A lot and block description identifies the site by a block number 
and lot number within the particular subdivision. The rectangular system uses longi- 
tude and latitude lines to divide land into square townships (measuring 6 miles on 
each side) and sections (1 mile per side). Property lines identify the site boundaries. 


Bearings 


Bearing is a method of expressing direction by specifying the angle and direction 
from due north or due south. For example, the bearing N 30° E specifies a direction 
30° east of due north. This and other bearings are shown in Figure 14-1. 

The angle component of the bearing is expressed in degree/minute/second 
format. These units of angular measure are very accurate. There are 360 degrees in a 
complete revolution, 60 minutes in each degree, and 60 seconds in each minute. 
Surveyors and civil engineers normally use these units when measuring a site. 

In AutoCAD, bearings are called surveyor’s units. You can enter an angle in 
surveyor’s units at the Command prompt. The entry format is illustrated in Figure 14-2. 
Surveyor's units normally include two compass directions and an angle expressed in 
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Figure 14-1. N 
Bearings identify 
direction by the 
angle from north or 
south. Compass 
directions are 
normally identified 
as due north, due 
south, etc. 


AT DD 


Figure 14-2. 
Examples of surveyor's unit format for angle expressions and relative polar coordinate entry. 


When the angle 

corresponds to a 
compass direction, the 
single direction is 


When the angle has 
no minute or second 
component, the "d" 


ECTIUTC m 


Surveyor's units 
with degrees, minutes, 
and seconds 


Angle | | 
| п52412'16"%% 


Entries Е 


Q41"«nl2e 


degree / minute/second format. The degree component is followed by a d, the minute 
portion is followed by a foot mark (’), and the second portion is followed by an inch 
mark (^). The d can be omitted when there are no minute and second components. A 
compass direction can be expressed with only the first letter of the direction (such as 
s for south). When the length and bearing are known, relative polar coordinates are 
normally used to draw property lines. 


The setting for angular units in the Drawing Units dialog 
box determines only the units used for AutoCAD displays 
such as status bar coordinates, command line prompts, and 


LIST command responses. Regardless of the angular units 
| selected in the Drawing Units dialog box, you can always enter 


‚ angular measurements in surveyor's unit at the Command 
prompt. 
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Drawing Property Lines 


Property boundary lengths are generally measured in feet and hundredths of a 
foot. For example, a measurement of 120’-6” is listed as 120.50’. The surveyor’s mea- 
surements are generally provided in this decimal format. When entering these units, 
be sure to use the foot (^) symbol. If you do not, AutoCAD interprets the measurement 
as inches. 

Property lines can be drawn as lines or polylines using a Phantom linetype and a 
heavy lineweight. You can use the LINE or PLINE command. For rectangular sites, you 
can use the RECTANG command to draw the property lines. The following prompt 
sequence produces the property lines shown in Figure 14-3: 


Command: I or line. 

From point: (pick the start point). 
To point: @50'<w.! 

To point: @95.52'<s19d34'23"w.! 
To point: @86.08'<s87d20'13"e_ 
To point: @94.08'<n2d25'50"w- 
To point: „1! 


Professional 


Ti p Due to the rounding of measurements by surveyors 
and the rounding of values entered into AutoCAD, the starting 


and ending points of a property boundary may not match 
exactly when the procedure shown above is used. To have 

the points coincide, use the Close option for the last property 
line segment. 


Figure 14-3. 

Property lines are 

labeled with length 

and bearing. 806 

Bearings are based / REST 

on identifying one 

corner of the site as ‚ | 
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then drawing prop- 

erty lines in a clock- / | 

wise rotation. , 
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Labeling Property Lines 


It is standard practice to label property lines by length and bearing. The labels 


should be centered at the midpoint and aligned with the property line. This can be 
accomplished using the MTEXT command and the following procedure: 


8. 


9. 


. Enter t at the Command prompt to begin the MTEXT command. 

. Pick the midpoint of the property line as the first corner point. 

. Before picking the second corner point, type r to access the Rotation option. 

. At the Specify rotation angle: prompt, pick the endpoint of the property line that 


will be closest to the end of the label. 


. Pick the second corner point. Its location does not matter. 
. In the Multiline Text Editor dialog box, type the length of the property line, press 


[Enter], and then type the bearing. 


. Set the correct text font and height. 


In the Properties tab of the Multiline Text Editor dialog box, set the justification to 
Middle Center (MC). 

Pick the OK button. 

The text is now centered and aligned with the property line. If the labels are too 


close to the property line, they may be difficult to read. If this is the case, change the 
line spacing of the text to 1.5 or 2. This can be done in the Properties window or by 
modifying the text with the DDEDIT command. 


Exercise 14-1 


44% 


#444 4 


Start а new drawing from scratch or use one of your templates. 

Use a 1” = 10'-0" drawing scale, so the scale factor is 120. 

Set limits of 0,0 and 360',240' (3' x 120,2’ х 120). 

Create a layer named Site-Propline with a Phantom linetype. Set this layer 
current. 

Set the LTSCALE to 120. 

Draw the property boundaries shown below. 

Create a layer named Site-Notes. 

Add labels similar to the diagram below. Use a text height of 30" (1/4" x 120). 
Save the drawing as ex14-1. 
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Curved Property Lines 


Property lines are not always straight. They can also be arcs. An arc is a portion 
of a circle. Surveyors normally describe arcs by radius and chord length. Radius 
measures the amount of curvature, and chord length is the straight-line distance 
between the endpoints of the arc. These properties are shown in Figure 14-4. 

To draw a curved property line, use the ARC command. Pick the first endpoint, 
and then use relative polar coordinates (using the chord length and bearing) to pick 
the second endpoint. After picking the endpoints, use the Radius option to enter the 
radius. The following prompt sequence creates the curved property line shown in 
Figure 14-5: 


Command: a or are 

Specify start point of arc or [Center]: (pick a starting point) 
Specify second point of arc or [Center/End]: eo 

Specify end point of arc: @88'<s43d38'15"w 

Specify center point of arc or [Angle/Direction/Radius]: ro 
Specify radius of arc: 100'.1 


Figure 14-4. 
When the property boundary is an arc, it is described by its radius and chord length. 


| 
| 


Property d 


line arc 


Chord length 


Figure 14-5. 
Use the ARC 
command to draw 


curved property 
lines. 
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Setbacks and Easements 


In almost all cases, building codes do not allow you to erect a structure right next 
to the property line. The minimum allowable distance between a property line and a 
building is called the setback. No buildings can be placed within the setback area. 
Setbacks are specified in local building codes and normally depend on the property 
use. For example, a residential lot may have smaller setbacks than an industrial lot. 

In addition, a portion of the site may include an easement. An easement is an area 
of the site to which another party has legal access. Most easements are provided for 
utility companies. For example, if telephone poles are located along one of the prop- 
erty lines, there will be an easement below the lines so the telephone company has the 
right to access their wires at any time. The easement would be wide enough for a 
repair truck. No buildings or permanent structures should be located on an easement. 

Setbacks can be drawn on a Setback or Construction layer so they can be frozen or 
turned off when not in use. The easiest method of adding setbacks to your drawing 
is by using the OFFSET command. 


The OFFSET Command 


The OFFSET command is used to create concentric circles, arcs, polylines or 
parallel lines. The command creates a copy at a specified distance from the original 
object. In this example, the OFFSET command is used to offset setbacks from existing 
property lines. 

The OFFSET command is accessed by selecting Offset in the Modify pull-down 
menu, picking the Offset button in the Modify toolbar, or by typing o or offset at the 
Command prompt. 

When the command is first accessed, you are prompted to enter a distance. This 
is the distance from the original object that you want the new object to be copied. 
Once a distance has been specified, select the object you want to offset. Finally, select 
the side of the original object where the new object should be placed. Figure 14-6 
illustrates the use of the OFFSET command. 


Figure 14-6. — — 

Examples of offset- Original Pick Object and Offset 

ting different types weSide to Offset | ^ Object —. 
of objects. | 


cC 2, 
Өде saa 
! offset 
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Drawing Setbacks 


Often, building codes specify different setbacks for the front, sides, and back of 
the site. For the site shown in Figure 14-7, a 25’ front setback, 10’ side setback, and 15’ 
rear setback are required. The following prompt sequence shows how the OFFSET 
command is used to create the setbacks: 


Command: о or offset 

Offset distance or Through «current»: 25'J 

Select object to offset: (pick the front property line) 

Side to offset? (pick the side of the property line for the setback) 
Select object to offset: J 

Command: (press [Enter] to reenter the OFFSET command) 
Offset distance or Through «25'-0"»: 10'.1 

Select object to offset: (pick tlie left side property line) 

Side to offset? (pick the side of the property line for the setback) 
Select object to offset: (pick the right side property line) 

Side to offset? (pick the side of the property line for the setback) 
Select object to offset: J 

Command: (press [Enter] to reenter the OFFSET command) 
Offset distance or Through <10'-0">: 15'.1 

Select object to offset: (pick the rear property line) 

Side to offset? (pick the side of the property line for the setback) 
Select object to offset: 

Command: 


Once the setbacks have been created, use the TRIM command to trim the lines 
where they cross. Use the Layer Control drop-down list in the Object Properties 
toolbar to assign the setbacks to the correct layer. The completed setbacks are shown 
in Figure 14-8. 

The area within the setbacks is called the buildable area. The buildable area is the 
area in which structures can be located. 


Figure 14-7. 
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Figure 14-8. 
Trim the offset lines 
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Exercise 14-2 | 
Ф Open ex14-1. | 
Ф Use the OFFSET command to offset the property lines 25’ from the front, 10’ on 

the sides, and 15' from the rear. 
Ф Create a layer named Site-Setback with a Hidden linetype. 


Ф Use the Layer Control drop-down list in the Object Properties toolbar to change 
the setback lines to the Site-Setback layer. 


Ф Use the TRIM command to trim up the setback lines. 
Ф Your drawing should look like Figure 14-8. Save your drawing as ex14-2. 


Placing the Structure 


Now that the property boundaries and setback requirements have been estab- 
lished, the structure can be added to the site plan. If you are creating the site plan 
early in the design process, insert a bubble diagram to verify that the structure fits 
within the buildable area. Even though preliminary calculations have been made to 
determine if the structure fits, this allows you to confirm the calculations. 


Professional 
Tip 


Normally, setbacks apply to building lines (walls). In 


| some cases, setbacks apply to roof overhangs. Always check 
3 the local building codes. 


Architectural AutoCAD Drafting / Design /Presentation 


Site Orientation 


Site orientation is the placement of a structure on the property. When deter- 
mining the site orientation, you must take into account physical and environmental 
relationships. The following factors must be considered: 

e Terrain. Existing geographical features, such as land contour, trees, water, and 
existing structures, may affect the site orientation. For example, structures are 
normally positioned at the highest elevation on the site so that rainwater 
drains away from the structure. 

e Sun. The direction of the sun relative to the house may affect orientation of 
the structure. For example, in North America, the south side of the structure 
is exposed to direct sunlight. 

e View. The environment surrounding the site can affect orientation. For example, 
an ocean side residence may be oriented so the dining room windows offer a 
breathtaking view of the water. 

e Wind. The prevailing wind direction can affect orientation. For example, in 
the central part of the United States, cold winds generally come from the 
north and warmer winds come from south. 

e Sound. Any existing or future sources of noise in the area near the site should 
be considered when orienting the structure. For example, when orienting a resi- 
dence, bedrooms should be located away from the side of the house exposed to 
noise from a highway or railroad track. 

In addition to these factors, the site orientation must also take into account all 
applicable legal requirements. Local building codes and zoning ordinances contain 
specific requirements that must be followed. An inspector reviews construction to 
make sure these requirements are satisfied. If the construction does not comply with 
building code requirements, the inspector can stop construction on the project until 
the requirements are satisfied. 


Drawing the Structure 


Once you have a general idea of the location and orientation of the building, you 
can add it to the site plan. Create a layer with a descriptive name for the building, 
such as Site-Structure. 

To draw a structure on a site plan, create an outline of the structure’s exterior 
walls. The building outline should be a solid, thick line. 

Structures are illustrated on site plans in several different ways, depending on 
the drafting standards being used. Figure 14-9 illustrates the following items, which 
may be included: 

e Roof overhang. The roof overhang is often included on the site plan. This 
helps ensure that the structure does extend over the setbacks. The roof over- 
hang is drawn as a thin hidden line. You can offset the building outline to 
quickly establish the roof overhang. 

e Section lines. Sometimes, the area within the outline of the structure is high- 
lighted with section lines. Section lines are normally not used if roof details 
are shown. 

e Roof details. If the structure has a complex roof, the site plan often shows the 
roof intersections at ridges, hips, and valleys. 

If you have already created a design sketch for the building, you can insert it into 
the site plan as a block to use as a guide. Then, use the PLINE command to trace the 
outline. The polyline should be on a layer for structures. After creating the outline, 
delete the block and purge it from the drawing. Figure 14-10 shows three townhouses 


added to a site plan. 


Chapter 14 Drawing Site Plans 


467 


Figure 14-9. | | "51 

The roof overhang of a structure is often included on a site plan. Section lines may be used 
to clearly identify the structure. You can include roof details for structures with complex or 
unusual roofs. 


Roof Section [ ‘| 
overhang line 


a 


| 
A CN 


Figure 14-10. 
The site plan with "-— — | 
the building outline. Еа 


Exercise 14-3 


@ Open ex14-2. 

@ Create a layer named Site-Structure and set it current. 

Ф Use the INSERT command to insert ex12-1. 

Ф Use the inserted townhouse drawing as a model and trace the outline of the 
main level with a polyline. 

@ Delete and purge ex12-1. 

Ф Use the MOVE and ROTATE commands as appropriate to locate the townhouse 
10° from the right setback and 2’ from the front setback, similar to Unit C in 
Figure 14-10. 

Ф Make a copy of the townhouse to the left of the original so that the two units 
are next to each other, similar to Unit B in Figure 14-10. 


Ф Mirror the copied unit to create a third townhouse, similar to Unit A in 
Figure 14-10. 


@ Move the middle unit 5’ back. 
* Label each unit using the Site-Notes layer. 
Ф Your drawing should look like Figure 14-10. Save your drawing as ex14-3. 
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Elevations and Contour Lines 


In addition to property lines, setbacks, and structures, some other graphical 
information must be added to the site plan. In most situations, a site plan should 
include elevations. An elevation is the height of land at a particular location or the 
height of a permanent horizontal surface, such as a concrete slab. Elevations provide 
the relative differences in height between points on the building site. The elevations 
are measured relative to either a known benchmark elevation or an arbitrary perma- 
nent elevation. 

Elevations are normally expressed in units of feet with two decimal places. The 
exact location of the elevation measurement is identified by a symbol on the site plan. 
The symbol may be a small dot, cross, or X. 

Site plans normally include elevations for the corners of the property. The elevation 
of the structure may also be included. Figure 14-11 shows a site plan with elevations. 

In some cases, contour lines are required to show the slope of the land and lot 
drainage. Contour lines are lines on a map or drawing representing points of equal 
ground elevation. On small site plans, contour lines are normally drawn for each foot 
of elevation. See Figure 14-12. 

The surveyor or civil engineer usually provides the contour information in either 
electronic format or hard copy format. The architect seldom has to go to the site and 
measure the elevations for contour reference. 

Contour interval is the vertical distance between adjacent contour lines. There are 
normally two types of contour intervals: major contour intervals and minor contour 
intervals. Major contour lines are also called index contour lines, because the line is 
broken along its length and the elevation value is inserted for reference. Major contour 
lines are displayed at every 5th or 10th contour line and are generally a heavier line 
weight. Minor contour lines are shown at each of the contour intervals. Minor contour 
lines are also referred to as intermediate contour lines. For example, if a site is laid 
out in 2’ elevation increments, the minor contour lines are shown every 2’ in eleva- 
tion. This is referred to as a 2’ contour interval. 


Figure 14-11. EL. 106.80 
Elevations added at 
the corners of the 
property lines. 
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Figure 14-12. ab un 
Contour lines identify | 
points of equal eleva- 
tion on the site. — 


T 


= 103 


EL. 103.10 


Contour lines can be drawn solid, as centerlines, or dashed. The index contour 
lines are generally thicker than the intermediate contour lines. The index contour is also 
broken along its length and the contour elevation value is inserted. Contours repre- 
senting new grade are normally displayed using a dashed linetype. The term grade 
when used for this purpose means the ground elevation on the site. A new grade 
occurs when an existing contour is changed. 


Drawing Contour Lines 


SPLINE Contour lines can be drawn with the SPLINE command. To access the SPLINE 
> E command, pick the Spline button in the Draw toolbar, pick Spline from the Draw pull- 
елке down menu, ог type spl or spline at the Command prompt. A spline is created by speci- 

E fying the control points along the curve using any standard coordinate entry method: 


Command: spl or spline 

Specify first point or [Object]: 2,2 

Specify next point: 4,4.) 

Specify next point or (Close/Fit tolerance] «start tangent»: 6,2 
Specify next point or (Close/Fit tolerance] «start tangent»: J 
Specify start tangent: J 

Specify end tangent: -1 

Command: 


Spline 


When you have given all of the necessary points along the spline, press [Enter] to 
end the point specification process and allow the start tangency and end tangency to 
be entered. Specifying the tangents changes the direction in which the spline curve 
begins and ends. Pressing [Enter] at these prompts accepts the default direction, as 
calculated by AutoCAD, for the specified curve. The results of the previous command 
sequence are shown in Figure 14-13. 


MEM — ы m и N ES 
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Figure 14-13. 

A spline drawn 
with the SPLINE 
command, using the 
AutoCAD defaults 
for the start and end 
tangents. 


4,4 


22 6,2 


Drawing Closed Splines 


The Close option of the SPLINE command allows you to draw closed splines, 
Figure 14-14. The command sequence is as follows: 


Command: spl or spline. 

Specify first point or [Object]: 2,2 

Specify next point: 4,4 

Specify next point or [Close/Fit tolerance] «start tangent»: 6,2. 
Specify next point or [Close/Fit tolerance] «start tangent»: с.і 
Specify tangent: .J 

Command: 


After closing a spline, you are prompted to specify a tangent direction for the 
start/end point of the spline. Pressing [Enter] accepts the AutoCAD default. 


Figure 14-14. 
Using the Close 
option of the 
SPLINE command 
with AutoCAD 
default tangents to 
draw a closed 


spline. po 6,2 


4,4 


Altering the Fit Tolerance Specifications 


Different results can be achieved when drawing splines by altering the specifica- 
tions used with the Fit Tolerance option. The outcomes of different settings vary, 
depending on the configuration of the individual spline object. The setting specifies a 
tolerance within which the spline curves as it passes through the control points. The 
spline control points also act as grips. Select a spline to display the grips so you can see 
the control points. Control points can be used to change the appearance of a spline. 


Specifying the Start and End Tangente 


The previous examples using the SPLINE command used AutoCAD's default 
start and end tangents. You can set start and end tangent directions by entering 
values at the prompts that appear after you pick the points of the spline. The tangency 
is based on the tangent direction of the selected point. The results of using the hori- 
zontal and vertical tangent directions using Ortho mode are shown in Figure 14-15. 
The following command sequence is used: 
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Figure 14-15. 

These splines were 
drawn through the 
same points but have 
different start and end 
tangent directions. 22| 6,2 pup 62 
The tangent direc- ! ЕЕ — 
tions, which can be | | 

selected using Ortho 
mode, are shown as 
arrows. 


4,4 


Vertical Horizontal 
Tangents Tangents 


Command: spl or spline 

Specify first point or [Object]: 2,2 

Specify next point: 4,4. 

Specify next point or [Close/Fit tolerance] «start tangent»: 6,2 

Specify next point or [Close/Fit tolerance] «start tangent»: I 

Specify start tangent: (move cursor in tangent direction and press [Enter] 
Specify end tangent: (move cursor in tangent direction and press [Enter] 
Command: 


The above examples use coordinate entry to place spline points. Picking points 
along your site plan also creates splines that can be used to represent contour lines. 


You can also draw contour lines by drawing a series of 
polyline segments between selected points along the proposed 
contour lines. The contour line is then smoothed out using 


the PEDIT command Fit or Spline options. Refer to Chapter 6, 
_ Basic Editing Commands, for a review on using the PLINE and 
PEDIT commands. 


Exercise 14-4 


@ Open ex14-3. 

Ф Create a layer named Site-Contours and set it current. 

Ф Add contour lines to the site plan as in Figure 14-12. 

@ Add the elevation marks in the corner. 

@ Add the elevation annotations as in Figure 14-12. Use the Site-Notes layer. 
@ Save the drawing as ex14-4. 


Drawing Streets, Curbs, and Sidewalks 


Once the property lines and building location have been established, streets, 
sidewalks, curbs, and gutters are added to the site plan. In addition to the location of 
these features, site plans may also include a description (such as 4" CONC WALK) and 
finish elevation. 

Normally, streets and roads are located by their centerlines. Use the Center line- 
type and draw a line at the location of the center of the street. Include the centerline 
symbol and label the street using large letters (1/4” minimum). The street is dimen- 
sioned on each side of the centerline to the curb or edge of the pavement. 

Curbs are generally 6” wide. Curb cuts are areas where curbs are lowered to accom- 
modate a driveway or other access, such as a wheelchair ramp. These are usually 
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Figure 14-16. 


The commercial site plan with sidewalks, curbing, and gutters drawn. 


represented by a diagonal line drawn from the street to the innermost line of a side- 
walk. This represents the slope down to the street. The gutter is a sloped piece of 
paving or concrete along the road next to the curb. Rainwater drains from the street 
to the gutter and then along the gutter to a storm drain. 

Sidewalks on residential property are generally 3’-5’ wide. Those on commercial 
property are normally 5'-10' wide. You can use the OFFSET command to offset 
building lines and property lines to create one side of the sidewalk. Create a new 
layer for the concrete sidewalk with a descriptive name, such as C-Walk. Use the drop- 
down lists in the Object Properties toolbar to change the layer of the new line. Then, 
set the offset distance to the sidewalk width and offset the sidewalk edge to create the 
second edge. 

Figure 14-16 displays a site plan with sidewalks and curbing applied. 


Exercise 14-5 
Ф Open ех14-4. 
Ф Create the following layers: 
@ C-Road-Curb 
@ C-Walk 
@ C-Road-Dran 
Ф Offset the front property lines to the outside of the side 10° for the sidewalk. 
Draw a 10’ sidewalk around the building outline. 
Offset the street sidewalk 6” toward the street for the curb. Add two driveway 
accesses 18’ wide with a curb cut. 
Offset the curb lines 16” to the outside for the rain gutter. 
Use the TRIM and EXTEND commands to clean up the offset lines. 
Use the Properties window to place the sidewalk lines on the C-Walk layer. 
Use the Properties window to place the curb lines on the C-Road-Curb layer. 
Use the Properties window to place the gutter lines on the C-Road-Dran layer. 
Do not dimension. 
Save as ex14-5. 
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Farking Lot Development 


Parking lots are normally included in commercial site plans. While the major 
consideration in the development of the parking lot is the number of parking spaces 
that can be created on the site, other considerations such as accessibility, pedestrian 
aisles, and landscaping must be considered. The following items should be consid- | 
ered in the development of a parking lot: 

e Parking spaces. Parking spaces (or stalls) are necessary on a commercial site 
plan. Parking spaces vary in size and patterns. A typical parking space ranges 
in width between 8’ and 10’, with a length between 14’ and 18’. The angle of a | 
parking space can vary between 45° and 90°. See Figure 14-17. 

e ADA parking spaces. The Americans with Disabilities Act (ADA) parking ’ 
requirements need to be considered in the development of a parking lot. ADA 
parking spaces are wider than standard parking spaces to allow for accessi- 
bility. These spaces need to be at least 11” wide with a 5” wide accessible area 
beside the parking space. The number of ADA spaces required is usually a 
percentage of the total number of spaces in the parking lot. See local building 
codes and regulations for more information. 

• Traffic considerations. When developing a parking lot, the method of vehic- 
ular travel also needs to be considered. This can be broken down into two 
categories: one-way parking layout and two-way parking layout. Vehicle 
turning radius also needs to be considered in the parking layout. The following 
describes considerations for vehicular traffic: 

e One-way layout. A one-way parking layout is typically used in small parking 
lots and limits the vehicular travel to one direction between parking spaces. 
The lane width generally ranges between 14’ and 18’. See Figure 14-18. 

e Two-way layout. Two-way parking layouts are used in parking lots where 
there is more room for additional traffic between parking spaces. The 
width for two-way travel is generally between 28' to 36'. See Figure 14-18. 

* Turning radii. As vehicles turn from one lane to the next, enough room 
needs to be allocated for easy maneuvering of the vehicle. Turning radius 
varies depending on the sizes of lanes the vehicle is turning from and into. 
A turning radius for a vehicle turning from a single lane to a single lane can 
vary in size from 15' to 19' for the inside radius and 30' to 35' for the 
outside radius. See Figure 14-19. 


Figure 14-17. 
Typical parking space details. 
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Figure 14-18. 
Traffic lane require- 


ments for one-way Ма unm | | К | N 


and two-way traffic. 
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Figure 14-19. 
Turning radius is an 
important consider- 
ation in parking lot 
design. 
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After parking spaces and traffic flow have been determined, a few additional 
pieces should be considered. The following provides a description of some of the 
additional considerations (see Figure 14-20): 

e Curbing. Curbing is usually a concrete division between the head of a parking 
space and another parking space, walkway, or landscaping. Curbs can vary in 
shape and size. When drawn in a site plan, they are generally drawn 6" wide. 
Curbing can also be a wheel stop at the head of a parking stall to шз the 
vehicle from advancing too far into or past the stall. 


Figure 14-20. 
Typical parking 
lot details. 
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e Walks. After a person has parked the vehicle, an area should be designated 
for access to the building. This area is called a walk. Although not required in 
a parking lot, a walk can add a safe and aesthetically pleasing component to 
the parking lot. Walks vary in width from 3’ to 8’. Walks that are placed between 
two opposing parking stalls may be divided by a curb on each side. 

e Islands. An island is an area in the parking lot that can aid in breaking up the 
parking lot into manageable parking stall layouts for efficient traffic flow. Islands 
are also used for landscaping to break up the monotonous look of a large 
parking lot. Islands vary in size and shape and are often placed at the end of a 
string of parking stalls, separating the stall layout from the traffic access ways. 

e Landscaping. Landscaping is often placed in islands. Landscaping consider- 
ation in a parking lot should include a diversified mixture of overhead trees, 
flowering trees, evergreen trees, shrubs, and ground cover. Avoid using plants 
that drop fruit or sap. 

In AutoCAD, the DIVIDE and MEASURE commands can aid in the layout of parking 

spaces. These commands place point objects along a line, polyline, arc, or circle at a 
specified interval. The following sections explain these commands. 


Drawing Points 


Point objects are objects located at a single coordinate. Point objects normally 
serve as reference points used to draw lines or other objects. Use the Node object snap 
mode to snap to point objects. You can use the POINT command to draw points. 

To draw a single point, pick the Point button on the Draw toolbar, select Single 
Point from the Point cascading menu in the Draw pull-down menu, or type po or point 
at the Command prompt. A Specify a point: prompt appears. Pick a location with the 
cursor or type a coordinate value. 

You can also draw multiple points by selecting Multiple Point from the Point 
cascading menu in the Draw pull-down menu. With this option, the Specify a point: 
prompt is repeated, and you can draw multiple points. To end the command, press 
the [Esc] key. 

By default, points appear as dots in the drawing area. The point style determines 
how points are displayed and plotted. You can change the point style using the Point 
Style dialog box. Select Point Style... from the Format pull-down menu to access the 
Point Style dialog box. This dialog box is shown in Figure 14-21. 

The Point Style dialog box contains twenty different point styles. The current point 
style is highlighted. To change the style, pick the graphic image in the dialog box. 

Set the point size by entering a value in the Point Size: text box. Pick the Set Size 
Relative to Screen radio button if you want the point size to change in relation to 
different zoom scale factors. When this option is selected, the on-screen point maker 
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size remains constant. Picking the Set Size in Absolute Units option button makes the 
point appear as an actual size. When this option is selected, the on-screen size of the 


DIVIDE 
point marker changes as you zoom. Div 
rein 
Dividing Objecte — 
A line, circle, arc, or polyline can be divided into an equal number of segments 
using the DIVIDE command. To start the DIVIDE command, select Divide from the Point 
cascading menu of the Draw pull-down menu or type div or divide. 
The DIVIDE command does not physically break an object into multiple parts. It 
places point objects or blocks at the locations where the breaks would occur if the 
object were actually divided into multiple segments. 
Suppose you have drawn a line and want to divide it into seven equal parts. 
Enter the DIVIDE command and select the object to divide. Then, enter the number of 
segments. Refer to Figure 14-22. The procedure is as follows: 
Command: div or divide 
Select object to divide: (pick the object) 
Enter the number of segments or [Block]: 7.1 
Command: 
Once you have added the points using the DIVIDE command, use the Node object 
snap mode to snap to the points. 
The Block option of the DIVIDE command allows you to place a block at each divi- 
sion point. To initiate the Block option, type b at the Enter the number of segments or [Block]: 
prompt. You are then asked if the block is to be aligned with the object. After the number 
of segments is given, the object is divided with the blocks. See Figure 14-23. 
Figure 14-22. 
Using the DIVIDE 
command. Note 
that the point style 
has been changed 
from dots to Xs. 
pores M Fointe divide object New objecte drawn 
commonly used | 5 int usi 
because they are into "i equal number rom point using 
Ө Pair to see. of segments Node object 
snap mode 
Figure 14-23. 
Dividing an object 
using a block. 
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Dividing Objects at Specified Distances 


The MEASURE command is similar to the DIVIDE command. As discussed in the 
previous section, the DIVIDE command divides an object into a specified number of 
parts. The MEASURE command also places points along an object, but the points are 
spaced at a specified distance. This is the best option for laying out parking spaces 
because you can specify the width of the space. 

The MEASURE command is accessed by picking Measure from the Point cascading 
menu of the Draw pull-down menu, or by typing me or measure at the Command 
prompt. The line shown in Figure 4-24 is measured with 8'-0" segments as follows: 


Command: me or measure.J 
Select object to measure: (pick an object) 
Specify length of segment or [Block]: 8'J 


Measuring begins at the end closest to where the object is picked. All increments 
are equal to the entered segment length except the last segment, which may be 
shorter. 

Blocks can be inserted at the given distances using the Block option of the MEASURE 
command. You can use this option when drawing parking spaces if you first create a 
block for the space dividers. This is shown in Figure 14-25. 


Figure 14-24. 
Using the MEASURE command. Notice that the last segment may be shorter than the others, 
depending upon the total length of the object. 
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Figure 14-25. 
Inserting a block representing a parking space divider with the MEASURE command. 
Insertion 
e point 
(typ) 
Inserted Block 


blocks 
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Other Site Plan Features 


In addition to the items discussed earlier in this chapter, a site plan can include 
many other features. The following items are normally included on both residential 
and commercial site plans: 


North arrow 

Legal description and address of property 
Utility lines (electric, gas, water, and sewer) 
Well location 

Septic tank and drain field locations 

Proposed methods of drainage and rain drains 
Dimensions 


If the site is wooded, existing tree locations may be included. Trees to be removed 
may be identified. Check with your local code official to determine the site plan require- 
ments for your area. 

You will need to add dimensions to the site in order for the construction crews to 
know where to place the building on the lot, and for plan review by your local 
building official. Dimensioning is covered in Chapter 15. 
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efine site. 

Provide two terms that are the same as site. 

Identify at least ten items that are commonly found on a site plan. 

Identify at least four items that are found on a commercial site plan that may not 
be on a residential site plan. 

Identify the coordinate entry system that is commonly used to lay out property 
lines. 

Give the polar coordinate entry used to draw a property line that is 80’-0” long 
at an angle of 45° 13 minutes and 33 seconds in the northwest quadrant. 

Give the term that refers to a straight line between the end points of an arc. 
Identify two pieces of information that is normally given for drawing arc prop- 
erty lines. 

Define setback. 


. Define easement. 
. Describe the general purpose of setbacks. 


Name the command that is easiest to use when drawing setbacks. 


. Define site orientation. 

. Identify at least four characteristics related to site orientation. 

. How are the property corner elevations identified? 

. Define contour lines. 

. Name the command that can be used to draw contour lines. 

. Major contour lines are also called what? 

. Describe the difference between the display of major and minor contour lines. 

. Identify the term that refers to the vertical distance between adjacent contour 


lines. 


. Give the term that is used to identify areas where curbs are lowered to accom- 


modate a driveway or other access, such as a wheelchair ramp. 


. Give the range of width and length for a typical parking space. 

. In which dialog box can you set the appearance of point objects? 

. Why is the default dot point style a poor choice? 

. Name the command that divides an object into a specified number of parts. 

. Name the command that places points at a specified distance along an object. 
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. Start a new drawing from scratch or use one of your templates. 

Set engineering and Surveyor's units. 

Set the limits to 144',96'. (Scale factor for drawing is 48.) 

. Draw the following site plan with appropriate layers. Use a 20' front, 5' side, 
and 15' rear setback. 

Insert the 12-ResA drawing to trace the building outline. Erase and purge the 
block when done. 

Do not dimension. 

. Save the drawing as 14-ResA. 
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Start a new drawing from scratch or use one of your templates. 

Set engineering and Surveyor's units. 

Set the limits to 288’,192’. (Scale factor for drawing is 96.) 

Draw the following site plan with appropriate layers. Use a 20' front, 13' right 
side, 7' left side, and 20' rear setback. 

Insert the 12-ResB drawing to trace the building outline. Erase and purge the 
block when done. 

Do not dimension. 

Save the drawing as 14-ResB. 
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3. A. Start anew drawing from scratch or use one of your templates. a 


B. Set engineering and Surveyor’s units. < roject™ 
C. Set the limits to 288’,192’. (Scale factor for drawing is 96.) Multifa mily 


D. Draw the following site plan with appropriate layers. Use a 30' front, 10' right 
side, 10' left side, and 15' rear setback. 

E. Insert the 12-Multifamily drawing to trace the building outline. Erase and purge 
the block when done. 

F. Do not dimension. 

G. Save the drawing as 14-Multifamily. 
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. Start a new drawing from scratch or use one of your templates. 

Set engineering and Surveyor's units. 

Set the limits to 288’,192’. (Scale factor for drawing is 96.) 

. Draw the following site plan with appropriate layers. 

Insert the 12-Commercial-Main drawing to trace the building outline. Erase and 
purge the block when done. 

Do not dimension. 

G. Save the drawing as 14-Commercial. 
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Learning Objectives 
ting this chapter, you will be able to: = 
appearance of dimensions. ! 


and use dimension styles. 

е appropriate units and fractional values for dimension numbers. 

> Use the AutoCAD DesignCenter to transfer dimension styles between drawings. 
> Add linear, angular, diameter, and radius dimensions to a drawing. 

Add dimensions for multiple items using the QDIM command. 

æ Dimension arcs and circles. 

@ Use the QLEADER command to draw specific notes with linked leader lines. 
Ф Create dimension style overrides. 

@ Edit dimensions. 


Important Terms 


aligned dimensioning dimension styles 

alternate units dual dimensioning 

angular dimensioning equal bilateral 

arrowless dimensions location dimensions 
associative dimensions override 

baseline dimensions parent 

block parent dimension style 
chain dimensioning prefixes 

child suffixes 

child dimension style unidirectional dimensioning 


datum dimensioning 


Dimensions are provided to describe the size, shape, and location of features on 
a building or structure. The dimension may consist of numerical values, lines, symbols, 
and notes. Typical AutoCAD dimensioning features and characteristics are shown in 
Figure 15-1. 

When referring to architectural related practices, the term AEC (architecture, 
engineering, and construction) is often used. Each AEC field, such as architectural, civil, 
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Figure 15-1. 
Dimensions describe size and location of different building components. 
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and structural, uses a different type of dimensioning technique. It is important for a 
drafter to adhere to company and industry standards when placing place dimensions. 

AutoCAD’s dimensioning functions provide you with unlimited flexibility to 
dimension linear distances, circles, and arcs. You can also place a note with an arrow 
and leader line pointing to the feature. Dimension styles allow you to control the 
height, width, style, and spacing of individual components of a dimension. 

When you dimension objects with AutoCAD, the objects are automatically mea- 
sured exactly as you have them drawn. This makes it important for you to create 


accurate original designs and drawings. Use the object snaps to your best advantage 
when dimensioning. 


Throughout this chapter, you will be presented with a 
number of dialog boxes and their options. The corresponding 
command or option that can be entered at the Command 
prompt will be shown in brackets as well. For example, in the 


| Lines and Arrows tab of the New Dimension Style dialog box, 

| you will be given the option to change the color of the 
dimension lines. In the dialog box, this is done in the 
Dimension Lines area using the Color drop-down list and 
from the Command prompt you enter DIMCLDR. You will 
see Color (DIMCLRD) presented in this chapter. 
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Dimension Arrangement 


Dimensions are used to communicate information about the drawing. Different 
industries and companies apply similar techniques for presenting dimensions. The 
two most accepted arrangements of dimension text are unidirectional and aligned. 


Unidirectional Dimensioning 


Unidirectional dimensioning is where dimensions are read from one direction. 
This system typically is used in the mechanical drafting field. All dimension numbers 
and notes are placed horizontally on the drawing. They are read from the bottom of 
the sheet. 

Unidirectional dimensions normally have arrowheads on the ends of dimension 
lines. The dimension number is usually centered in a break near the center of the 
dimension line. See Figure 15-2. 


Aligned Dimensioning 


Aligned dimensioning is where the dimension numbers are lined up with the 
dimension lines. This system is typically placed on architectural and structural draw- 
ings. The dimension numbers for horizontal dimensions read horizontally. 
Dimension numbers for vertical dimensions are placed so they are read from the right 
side of the sheet. See Figure 15-3. Numbers for dimensions placed at an angle read at 
the same angle as the dimension line. Notes usually read horizontally. 

When using the aligned system, terminate dimension lines with tick marks, dots, 
or arrowheads. In architectural drafting, the dimension number is generally placed 
above the dimension line and tick marks are used. This is explained more in the 
following discussion. 
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Figure 15-3. 

In the aligned dimensioning system, dimension numbers for horizontal dimensions are read 
horizontally. Dimension numbers for vertical dimensions are read from the right side of the 
print. 
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Placement of Dimensions 


The placement of dimensions in architecture is very important. Dimensions 
should be placed so there is no confusion when reading the plans. Generally, there are 
four or five levels of dimensioning strings when dimensioning the exterior of a 
building. These include overall dimensions, major building corner dimensions, minor 
building corner and interior wall dimensions, and wall opening dimensions. See 
Figure 15-4. Additional dimension strings may be added to aid in reading of the print. 

Interior building dimensions are not as strict as the exterior dimensions. Generally, 
interior walls that cannot be dimensioned from the exterior of the building are placed 
along a single string of dimensions within the building. 


Dimension Styles 


The appearance of dimensions, from the size and the style of the text to the color 
of the dimension line, is controlled by over 70 different settings. Dimension settings 
are changed to achieve the desired dimension appearance for your drafting application. 
Dimension styles are saved configurations of these settings. For example, the dimen- 
sion style for civil or structural drafting may have the Romans text font placed between 
the dimension line, and the dimension lines are capped with arrowheads. The dimen- 
sion style for architectural drafting may use the CityBlueprint, CountryBlueprint, or Stylus BT 
text font placed above the dimension line, and dimension lines are terminated with 
tick marks. 

The dimension style can have dimensions based on national or international stan- 
dards, or adhere to company or school standards and applications. The dimensioning 
practice that AutoCAD defaults to is based on American National Standards Institute 
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Figure 15-4. 
When dimensioning architectural drawings, there are different strings of dimensions that 
are used to dimension various portions of the drawing. 
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(ANSI) standards and is called the Standard dimension style. This dimension style uses 
the AutoCAD default settings and variables. 
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Creating Dimension Styles 


You might think of dimension styles as the dimensioning standards that you use. 
Dimension styles are usually established for a specific type of drafting field or appli- 
cation. You can customize dimension styles to correspond to drafting standards such 
as architectural, structural, civil, or your own company or school standards. 

Dimension styles are created using the Dimension Style Manager dialog box. See 
Figure 15-5. This dialog box is accessed by picking the Dimension Styles button in the 
Dimension toolbar, by picking Dimension Style... in the Format pull-down menu, by 
picking Style... in the Dimension pull-down menu, or by entering d, dst, ddim, dimsty, 
or dimstyle at the Command prompt. 

The current dimension style, Standard, is noted at the top of the Dimension Style 
Manager dialog box. The Styles: box displays the dimension styles found within the 
current drawing. The List: box controls whether all styles or only the styles in use are 
displayed in the Styles: box. 

If there are external reference drawings (xrefs) within the current drawing, the 
Don't list styles in Xrefs box can be checked to eliminate xref dependent dimension 
styles from the Styles: box. This is often valuable because xref dimension styles 
cannot be used to create new dimensions objects. External references are discussed in 


Chapter 17. 
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Figure 15-5. 
The Dimension Styles Manager dialog box. The Standard dimension style is the AutoCAD 
default. 
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The Description box and Preview of: image provide information about the selected 
dimension style. The Standard dimension style is the AutoCAD default. If you change 
any of the AutoCAD default dimension settings without first creating a new dimen- 
sion style, the changes are automatically stored in a dimension style override. A 
dimension style override is when you make temporary changes to an existing dimen- 
sion style. The following describes additional options found in the Dimension Style 
Manager: 

e Set Current. This button makes the selected dimension style current in the Styles: 
box. When a dimension style is current, any new dimensions are created with 
that style. Existing dimensions created with a different style are not affected 
by a change to the current style. Xref dependent dimension styles cannot be set 
current. 

e New. This button is used to create a new dimension style. When you pick this 
button, the Create New Dimension Style dialog box is displayed. See Figure 15-6. 
Pick the Continue button to access the New Dimension Style dialog box and 
begin setting up your new dimension style. The following options are available 
in this dialog box: 

e New Style Name. Use this option to name the new dimension style. Use a 
descriptive name, such as Architectural or Civil. 

e Start With. This option helps you save time by basing the settings for a new 
style upon an existing dimension style. Xref dimension styles can be selected 
from this dialog box only if they were displayed in the Dimension Style 
Manager. 

e Use for. The choices in this drop-down list are All dimensions, Linear dimen- 
sions, Angular dimensions, Radius dimensions, Diameter dimensions, Ordinate 
dimensions, and Leaders and Tolerances. Use the All dimensions option to 
create a new dimension style that governs how all dimensions are to appear. 
If you select one of the other options, you create a “substyle” of the overall 
dimension style specified in the Start With: text box. The settings in the new 
style are applied to the dimension type selected in this box. 
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| Figure 15-6. 
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It is a good idea to create a dimension style for archi- 
tectural drafting, because architectural dimensions can have 
their own “character.” First create a style with settings that 
affect all the different types of dimensions, and then make 

- "substyles" based upon the architectural dimension style for 
- any special needs for a few different dimension types. 


Modify. Selecting this button opens the Modify Dimension Style dialog box, 
which allows you to make changes to the style currently selected. Xref styles 
cannot be modified. 

Override. An override is a temporary change to the current style settings. 
Picking this button opens the Override Current Style dialog box. This button is 
only available for the style listed as current. Including a text suffix, such as 
NOT TO SCALE, for just a few of the dimensions on a drawing is an example 
of an override. Once an override is created, it is made current and is displayed 
as a branch, called the child, of the style from which it is created. The overall 
dimension style from which the child is created is called the parent. The over- 
ride settings are lost when any other style, including the parent, is selected to 
become current again. 

Compare. Sometimes it is useful to view the details of two styles to determine 
why one is not behaving as the other. When the Compare... button is selected, 
you can compare two styles by entering the name of one style in the Compare: 
box and the name of the other in the With: box. Only the differences between 
the selected styles are displayed in the Compare Dimension Styles dialog box. 


The New Dimension Style, Modify Dimension Style, and Override Current Style dialog 
boxes have the same six tabs: Lines and Arrows, Text, Fit, Primary Units, Alternate Units, 
and Tolerances. See Figure 15-7. The Lines and Arrows, Text, Fit, Primary Units, Alternate 
Units, and Tolerances tabs access the settings used for changing the way dimensions 
are displayed. 
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Figure 15-7. 
The Lines and Arrows tab of the New Dimension Style dialog box. 
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An alternative method of setting the dimension variables is to access the vari- 
ables directly at the Command prompt. For example, DIMSCALE is a system variable 
that can be used to change the Use overall scale of: setting on the Fit tab. In this book, 
the system variables are noted in parenthesis where applicable. Using the dialog boxes 
provides you with visual descriptions of the dimension variables, and is the preferred 
method of establishing and changing dimension styles. The following shows an example 
of setting the dimension variable for overall scale at the command line: 


Command: dimscale.! 
Enter new value for DIMSCALE «current»: (enter a new value) 


Exercise 15-1 


Ф Start AutoCAD and use one of your templates. 

Ф Open the Dimension Styles Manager dialog box and notice Standard as the 
current dimension style. 

Ф Create a new style named Architectural. The new style should be based on the 
Standard style and used for all dimensions. 

@ Pick the Continue button to access the New Dimension Style: Architectural 

dialog box. 

Press the OK button to return to the Dimension Style Manager dialog box. 

Highlight the Architectural style in the Styles: box then pick the Set Current button. 

Pick the Close button to return to the drawing and save the drawing as ex15-1. 


+++ 


Using the Lines and Arrows Tab 


When the New (or Modify) button is selected from the Dimension Style Manager 
dialog box, the New (or Modify) Dimension Style dialog box and its six tabs are displayed. 
As adjustments are made to the current dimension style, an image on each tab updates 
to graphically reflect those changes. The Lines and Arrows tab controls all settings for 
the display of the dimension and extension lines, arrowheads, leaders, and center 
marks of dimension strings. See Figure 15-7. 


Architectural AutoCAD Dra fting / Design/Presentation 


The Dimension Lines area is used to change the format of the dimension line with 
the following settings: 
e Color (DIMCLRD). By default, the dimension line color is assigned to ByBlock. 


The ByBlock color setting means that the color assigned to the created block is 
used for the component objects of the block. All associative dimensions are 
created as block objects. Blocks are symbols designed for multiple use and are 
explained in Chapter 9. Associative dimensions are discussed later in this chapter. 
If the current entity color is set to ByLayer when the dimension block is created, 
it comes in with a ByLayer setting. The component objects of the block then take 
on the color of the layer where the dimensions are created. If the current object 
color is an absolute color, the component objects of the block take on that specific 
color regardless of the layer where the dimension was created. 

Lineweight (DIMLWD). By default, the dimension line lineweight is assigned to 
ByBlock. If the current object lineweight is set to ByLayer when the dimension 
block is created, it comes in with a ByLayer setting. The component objects of 
the block then take on the lineweight of the layer where the dimensions are 
created. If the current object lineweight is an absolute lineweight, the compo- 
nent objects of the block take on that specific lineweight regardless of the layer 
where the dimension was created. 

Extend beyond ticks (DIMDLE). This text box is active when you are using tick 
marks or oblique arrowheads instead of arrowheads. Architectural tick marks 
or oblique arrowheads are often used when dimensioning architectural draw- 
ings. The different settings for arrowhead styles are explained later in this 
section. In this style of dimensioning, the dimension lines often cross through 
the extension lines. The extension represents how far the dimension line extends 
beyond the extension line. Some architectural offices use this practice. See 
Figure 15-8. The 0.00 default is used to draw dimensions that do not extend 
past the extension lines. 

Baseline spacing (DIMDLI). This text box allows you to change the spacing 
between the dimension lines of baseline dimensions. Baseline dimensions are 
dimensions that all begin at the same location (the baseline). The default 
spacing is .38. AutoCAD automatically spaces the dimension lines this distance 
when you use the DIMBASELINE command. The default value is generally too 
close for most drawings. Try other values such as .5 (1/2”) to help make the 
drawing easy to read. Figure 15-9 shows the dimension line spacing. 
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Figure 15-9. Ealing Sone an 
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e Suppress. This option has two toggles that keep either the first, second, or both 
dimension lines and their arrowheads from being displayed. The Dim Line 1 
(DIMSD1) and Dim Line 2 (DIMSD2) check boxes refer to the first and second points 
picked when the dimension is created. Both dimension lines are displayed by 
default. The results of using these options are shown in Figure 15-10. 

The Extension Lines area of the Lines and Arrows tab is used to change the format 

of the extension lines with the following dimension settings: 

e Color (DIMCLRE). The color choice made here controls the extension line color. 
The default value is ByBlock. 

• Lineweight (DIMLWE). The lineweight setting controls the lineweight of the 
extension lines. 

e Extend beyond dim lines (DIMEXE). This text box is used to set the extension 
line extension, which is the distance the extension line runs past the dimen- 
sion line. See Figure 15-11. The default value is 0.18, and an extension line 
extension of .125 (1/8") is common on most drawings. 


Figure 15-10. 
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e Offset from origin (DIMEXO). This text box is used to change the distance between 
the object and the beginning of the extension line. See Figure 15-11. Most 
applications require this small offset. The default is .0625 (1/16”). 

e Suppress. This option is used to suppress either the first, second, or both 
extension lines using the Ext Line 1 (DIMSE1) and Ext Line 2 (DIMSE2) check 
boxes. Extension lines are displayed by default. An extension line might be 
suppressed, for example, if it coincides with an object line. See Figure 15-12. 

The Arrowheads area provides several different arrowhead options and controls 
the arrowhead size. Use the appropriate drop-down list to select the arrowhead used 
for the 1st arrowhead (DIMBLK1), 2nd arrowhead (DIMBLK2), and Leader arrowhead 
(DIMDRBLK). The default arrowhead is Closed Filled, and other options are shown in 
Figure 15-13. If you pick a new arrowhead in the 1st: drop-down list, AutoCAD auto- 
matically makes the same selection for the 2nd: drop-down list. Check your drafting 
standards before selecting the appropriate arrowhead. Architectural drawings commonly 
use architectural ticks, oblique, closed filled, or the dot on dimension lines. The closed 
filled or dot is typically used on leaders. Leaders are explained later. 

Notice in Figure 15-13 there is no example of the User Arrow... option. This 
option is used to access an arrowhead of your own design. For this to work, you must 
first design an arrowhead that fits inside a 1” square (unit block), and save it as a 
block. Blocks are discussed in Chapter 9 of this text. When you pick the User Arrow... 
option in the Arrowheads list, you get the Select Custom Arrow Block dialog box. Type 
the name of your custom arrow block in the Select from Drawing Blocks: text box and 
then pick OK to have the arrow used on the drawing. 

When you access the Oblique or Architectural tick arrowhead options, the Extend 
beyond ticks: text box in the Dimension Lines area is activated. This allows you to 
enter a value so the dimension line projects beyond the extension line. The default 
value is zero, but some architectural companies like to project the dimension line past 
the extension line by setting this to a desired value. 
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Figure 15-13. 
Examples of dimensions drawn using the options found in the Arrowhead drop-down list. 
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The Arrow size: text box (DIMASZ) allows you to change the size of arrowheads. 
The default value is .18. An arrowhead size of .125 (1/8”) is common. Figure 15-14 
shows the arrowhead size value. 

The Center Marks for Circles area (DIMCEN) of the Lines and Arrows tab allows 
you to select the way center marks are placed in circles and arcs. The Type: setting has 
the following options: 

e None. No center marks are to be placed in circles and arcs. 

e Mark. This option is used to place only center marks without lines. 

e Line. This option places center marks and centerlines. 

After selecting either the Mark or Line center mark option, you can place center 
marks on circles and arcs by using the DIMCENTER command. The results of drawing 
center marks and centerlines are shown in Figure 15-15. The Size: text box is used to 
change the size of the center mark and centerline. The default size is .09. The size 
specification controls the Mark and Line options in different ways. 
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Figure 15-15. 
Arcs and circles displayed with center marks and centerlines. 
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Exercise 15-2 

@ Open ex15-1. 

Ф Access the Dimension Styles Manager dialog box. The Architectural style should 
be current. Select the Modify... button. 

@ This will open the Modify Dimension Style: Architectural dialog box. 

@ Use the Lines and Arrows tab to make the following settings: 


Setting Architectural 
| . Dimension line extension 


@ Pick the OK button, and close the Dimension Styles Manager dialog box. 
@ Save the drawing as ex15-2. 


Using the Text Tab 


Changes can be made to dimension text by picking the Text tab in the Modify 
Dimension Style dialog box. See Figure 15-16. Remember, these changes can also be 
made from the Text tab in the New Dimension Style dialog box when the style is created. 
The Text Appearance area is used to set the dimension text style, color, height, and 
frame. The following explains each of the options: 

e Text style (DIMTXSTY). This drop-down list is used to select the dimension text 
style. The Standard text style is the default. Text styles must be loaded in the 
current drawing before they are available for use in dimension text. If there is 
not a text style available, pick the ellipses button (...) to the right of the drop- 
down list. This opens the Text Style dialog box where text styles can be created. 
Text styles were discussed in Chapter 8. 
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Figure 15-16. 
The Text tab of the New Dimension Style: Architectural dialog box. 
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e Text color (DIMCLRT). This drop-down list contains nine basic colors for changing 
the color of the dimension text. The dimension color default is ByBlock. If another 
color is desired, select Other... to access the Select Color dialog box. 

e Text height (DIMTXT). This text box is used to set the dimension text. Dimension 
text height is commonly the same as the text height found on the rest of the 
drawing, except for titles, which are larger. The default dimension text height 
is .18, which is an acceptable standard. Many companies use a text height of 
.125 (1/8”) for general notes and dimensions, while some companies use a text 
height of 5/32" for additional clarity. 

e Fraction height scale (DIMTFAC). This setting controls the height of fractions 
when using Architectural or Fractional unit dimensions. The value in this box is 
multiplied by the text height value to determine the height of the fraction. A 
value of 1.0 creates overall fractions that are two times the text height as 
regular (nonfractional) text. This is the normally accepted standard. A value 
less than 1.0 makes the overall fraction smaller than the regular text height. 

e Draw frame around text (DIMGAP). Check this box to have a rectangle around 
the text. The distance between the text and the frame is determined by the 
setting for the Offset from dim line value, which is explained later in this chapter. 

The Text Placement area of the Text tab is used to place the text relative to the 

dimension line. See Figure 15-17. The preview image changes to represent the selec- | 
tions you make. The Vertical: (DIMTAD) drop-down list has the following options for 
the vertical justification: 

e Centered. This option is the default and places dimension text centered in a 
gap provided in the dimension line. This is the dimensioning practice commonly 
used in mechanical drafting and many other fields. 

e Above. This option is generally used for architectural drafting and building 
construction, in which the dimension text is placed above the dimension line. 

This places the dimension text horizontally and above horizontal dimension 
lines and in a gap provided in vertical and angled dimension lines. Aligned 
dimensioning is commonly used in architectural drafting. This is where the 
dimension text is aligned (parallel) with the dimension lines and all text reads 


—— ee ш о у ..  - __ _ _ — c SS т ы  ————————— 
498 Architectural AutoCAD Drafting /Design/Presentation 


Figure 15-17. 
Dimension text justification options. A—Vertical justification options, with horizontal centered 
justifications. B—Horizontal justification options, with the vertical centered justifications. 
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from either the bottom or right side of the sheet. An additional setting to 
provide this is discussed later. 

Outside. This option places the dimension text outside the dimension line and 
either above or below a horizontal dimension line or to the right or left of a 
vertical dimension line, depending on which way you move the cursor. 

JIS. This option is used when dimensioning for the Japanese Industrial 
Standards. 


The Horizontal: (DIMJUST) drop-down list has the following options for the vertical 
justification: - 


Centered. This option is the AutoCAD default. It places dimension text centered 
along the dimension line. 

At Ext Line 1. This option locates the text next to the extension line placed first. 
At Ext Line 2. This option locates the text next to the extension line placed 
second. 

Over Ext Line 1. This option places the text aligned with and over the first 
extension line. This practice is not commonly used. 

Over Ext Line 2. This option places the text aligned with and over the second 
extension line. This practice is not commonly used. 


The Offset from the dim line: (DIMGAP) text box is used to set the gap between the 
dimension line and the dimension text, the distance between the leader shoulder and 
the text, and the space between the dimension box and the text. The default gap is .09 
(3/32”). The gap should be set to half the text height. Figure 15-18 shows the gap in 
a linear and leader dimension. 

The Text Alignment area (DIMTOH and DIMTIH) of the Text tab allows you to control 
the alignment of dimension text. This area is used when you want to draw unidirec- 
tional dimensions or aligned dimensions. These types of dimensions were discussed 
earlier in this chapter. The Horizontal option draws unidirectional dimensions commonly 
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used for mechanical manufacturing drafting applications. The Aligned with dimension 
line option creates aligned dimensions, which are typically used for architectural 
dimensioning. The ISO Standard option creates aligned dimensions when the text 
falls between the extension lines and horizontal dimensions when the text falls outside 


the extension lines. 


Exercise 15-5 


@ Open ex15-2. 

@ Access the Dimension Styles Manager dialog box. The Architectural style should 
be current. Select the Modify... button. This will open the Modify Dimension Style: 
Architectural dialog box. 

@ Use the Text tab to make the following settings: 


Setting. 


Text height: 1/8" 


Offset from dim line 3/32” 
Text Alignment Aligned with dimension line 


@ Pick the OK button, and close the Dimension Styles Manager dialog box. 
@ Save the drawing as ex15-3. 


Architectural 


Arch, create a text style using the Stylus BT font. 


Using the Fit Tab 


The Fit tab in the Modify (or New) Dimension Style dialog box is used to establish 
the way dimension text appears on the drawing and how arrowheads are placed. The 
Fit tab is shown in Figure 15-19 with default settings. 

The Fit Options area (DIMATFIT) of the Fit tab controls how text and arrows should 
behave if they cannot fit between two extension lines. The effects of the fit option you 
choose are most obvious on dimensions where space is limited. 

Read the message that AutoCAD gives you in the Fit Options area. This should 
help you understand how each option acts. Watch the preview image change as you 
try each of the following options: 

e Either the text or the arrows, whichever fits best (DIMATFIT = 3). This default 
setting allows AutoCAD to place text and dimension lines with arrowheads 
inside extension lines if space is available. If space is limited, dimension lines 
with arrowheads are placed outside the extension lines before the text. Both 
the text and arrowheads are placed outside the extension lines if there is not 
enough space between extension lines. 
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Figure 15-19. 
The Fit tab of the New Dimension Style: Architectural dialog box. 
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e Arrows (DIMATFIT = 1). The text, dimension line, and arrowheads are placed 
inside the extension lines if there is enough space. The text is placed outside of 
the extension lines if there is enough space for only the arrowheads and dimen- 
sion line inside the extension lines. Both the text and arrowheads are placed 
outside the extension lines if there is not enough room for anything inside. 

e Text (DIMATFIT = 2). The text, dimension line, and arrowheads are placed inside 
the extension lines if there is enough space for everything. If there is enough 
space for only the text inside the extension lines, then the dimension lines and 
arrowheads are placed outside. Both the text and arrowheads are placed 
outside if there is not enough room for the text inside. 

e Both text and arrows (DIMATFIT = 0). When this option is used, AutoCAD 
places the text, dimension line, and arrowheads inside the extension lines if 
there is enough space. If the text and the arrowheads cannot fit between the 
extension lines, then they are placed outside the extension lines. 

e Always keep text between ext lines (DIMTIX). This option always places the 
dimension text between the extension lines whether there is room or not. This 
may cause problems when there is limited space between extension lines, 
because the text may be placed over the extension line. 

e Suppress arrows if they don’t fit inside the extension lines (DIMSOXD). This 
option removes the arrowheads if they do not fit inside the extension lines. 
Use this with caution, because it can create dimensions that violate standards. 

Sometimes it becomes necessary to move the dimension text from its default 

position. The text can be moved by grip editing the text portion of the dimension. The 
options in the Text Placement area (DIMTMOVE) of the Fit tab instruct AutoCAD how 
to handle these grip-editing situations. The following options are available: 

e Beside the dimension line (DIMTMOVE = 0). When the dimension text is grip 
edited and moved, the text is constrained to move with the dimension line 
and can only be placed within the same plane as the dimension line. As the 
text is moved, the dimension line will move to stay in line with the text. 

e Over the dimension line, with a leader (DIMTMOVE = 1). When the dimension 
text is grip edited and moved, the text can be moved in any direction away 
from the dimension line. A leader line is then created that connects the text 
back to the dimension line. 
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e Over the dimension line, without a leader (DIMTMOVE = 2). When the dimen- 
sion text is grip edited and moved, the text can be moved in any direction 
away from the dimension line without a connecting leader. 


Professional 


Tip To return the dimension text to its default position, 
| | select the text, right-click to choose the Dim Text position 


shortcut menu option, and then select Home text. 


The Scale for Dimension Features area of the Fit tab is used to set the scale factor for 
all dimension features in the entire drawing. The Use overall scale of: (DIMSCALE > 0) 
sets a multiplier for dimension settings, such as text height and the offset from origin. The 
value placed here is the scale factor of the drawing. For example, if the height of the 
dimensioning text is set to .125 (1/8") and the value for the overall scale is set to 100, then 
the dimension text can be measured within the drawing to be 12 1/2” (100 x .125). If the 
drawing is then plotted and the plot scale is set to 1=100, the size of the dimension 
text on the plotted paper measures 1/100 its size, which would be 1/8”. 


Earlier in this discussion it was noted that any sizes in 
the Dimension Styles Manager dialog box should be the actual 
| plotted paper sizes. The Use overall scale of: area uses the 


| scale factor of the drawing as a multiplier of the dimension 
settings. Scale factors were discussed in Chapter 11. See 
Appendix J for a list of common scales and their scale factors. 


If you are dimensioning in a floating viewport in a layout tab, select the Scale 
dimensions to layout (paperspace) (DIMSCALE = 0) option. It allows the overall scale 
to adjust based on the active floating viewport by setting the overall scale equal to the 
viewport scale factor. Layout space and viewports are discussed in Chapter 24. 

The Fine Tuning area of the Fit tab provides you with maximum flexibility in 
controlling where you want to place dimension text. The Place text manually when 
dimensioning (DIMUPT) option gives you control over text placement and dimension 
line length outside extension lines. After the dimension line has been placed, the text 
can be placed where you want it, such as beside the extension lines, or placed outside 
of the extension lines. 

The Always draw dim line between ext lines (DIMTOFL) option forces AutoCAD to 
place the dimension line inside the extension lines, even when the text and arrow- 
heads are outside. The default application is with the dimension line and arrowheads 
outside the extension lines. Figure 15-20 shows the difference between checked and 
unchecked. Architectural firms usually prefer forcing the dimension line inside the 
extension lines. 


Figure 15-20, 
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Exercise 15-4 


@ Open ex15-3. 

Ф Access the Dimension Styles Manager dialog box. The Architectural style should 
be current. Select the Modify... button. 

@ This will open the Modify Dimension Style: Architectural dialog box. 

@ Use the Fit tab to make the following settings: 


Architectural 


Either the text or the arrows, whichever fits 
best 


Over the dimension line, without a leader 


Scale for Dimension Features Use overall scale of: 48 (1/4"21'-0"- scale 
factor of 48) 
Fine Tuning Always draw dim line between ext lines 


@ Pick the OK button, and close the Dimension Styles Manager dialog box. 
@ Save the drawing as ex15-4. 


Using the Primary Units Tab 


The Primary Units tab is where the settings for the type of AutoCAD dimen- 
sioning units can be set up. The UNITS command was discussed previously in this 
text. This command allows you to draw new geometry using Architectural, Fractional, 
or Decimal units. The Primary Units tab is the unit setting for your main (primary) 
dimension text. The following section explains the function of each of the options in 
the Primary Units tab of the New (or Modify) Dimension Style dialog box. See 
Figure 15-21. 


Figure 15-21. 
The Primary Units tab of the New Dimension Style: Architectural dialog box. 


2 "Modify Dimension Style: Architectural 


LmesandAmows| Text | Fe — | Pamary Unis? 
Linear Dimensions 


Primary dimension Unit format Architectural | 
valve settings 

Precssion 0-0 1/16" x ] 

Fraction tormat | Honzontal ч | 

Decimal separator. | ' | 

] E 

Round off [v p 


Primary units 
in the preview 


Angular 
dimensions 
setting 


Linear dimension 
scale factor 


Supresses 
zeros 


Chapter 15 Dimensioning and Dimension Styles 503 


504 


The Linear Dimensions area of the Primary Units tab is used to set units for linear 
dimensions. The following discusses each of the setting options: 


Unit format (DIMLUNIT / DIMALTU). Use this drop-down list to select the type of 
units for dimension text. The default is Decimal units. This is similar to the 
UNITS command, and provides Scientific, Decimal, Engineering, Architectural, or 
Windows Desktop units in the dimensions. Architectural is most commonly used 
in architectural drawings and Engineering is most commonly used in civil and 
GIS drawings. 

Precision (DIMDEC/DIMALTD). Use this drop-down list to determine how 
many zeros follow the decimal place when decimal-related units are selected. 
If using Decimal units, the default is 0.0000, while 0.00 and 0.000 settings are 
also common. When Architectural or Fractional units are selected, the precision 
values are related to the smallest desired fractional denominator. The default 
is 1/16", but you can choose other options ranging from 1/256" to 1/2", or 0" 
if you want no fractional values displayed. A variety of dimension precision 
can be found on the same drawing. 

Fraction format (DIMFRAC). The options for controlling the display of fractions 
are Diagonal, Horizontal, and Not Stacked. This choice is only available if the 
Architectural or Fractional style is selected for the unit format. 

Decimal separator (DIMDSEP). Decimal numbers may use commas, periods, or 
spaces as separators. The ‘’ (Period) option is the default. This option is only 
available if using Decimal units. 

Round off (DIMRND/DIMALTRND). Use this text box to have all numbers 
rounded to a specified value. The default is zero, which means that no rounding 
takes place and all dimensions are placed exactly as measured. If you enter a 
value of .1, all dimensions are rounded to the closest .1 unit. For example, an 
actual measurement of 1.188 is rounded to 1.2. 

Prefix (DIMPOST/DIMAPOST). Prefixes are special notes or applications placed 
in front of the dimension text. A typical prefix might be 3X. meaning three 
times. When a prefix is used on a diameter or radius dimension, the prefix 
replaces the © (diameter) or R (radius) symbol. 

Suffix (DIMPOST/DIMAPOST). Suffixes are special notes or applications placed 
after the dimension text. A typical suffix might be NTS, the abbreviation for 
Not to Scale. The abbreviation mm can also be used when metric dimensions are 
placed on an inch drawing. 


Professional 
Tip 


Usually, a prefix or suffix is not used on every dimen- 

sion in the drawing. A prefix or suffix is normally a special 

| specification and might be used in only a few cases. Because 

© of this, you might set up a special dimension style for these 

applications or enter them when needed by using the MText 
or Text option of the related dimensioning command. 
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e Measurement Scale. This area is used to set the scale factor of linear dimen- 
sions. Set the value in the Scale factor: (DIMLFAC) text box. Dimension values 
display the actual length they are measuring if a value is set to 1. If it is set to 2, 
the dimension values are twice as much as the measured amount. For example, 
an actual measurement of 2 inches is displayed as 2 with a scale factor of 1, 
but the same measurement is displayed as 4 when the scale factor is 2. Set a 
value of 25.4 when creating millimeter dimensions of an inch-based drawing, 
because there are 25.4 millimeters in one inch. Checking the Apply to layout 
dimensions only (DIMLFAC « 0) box makes the linear scale factor active only 
when dimensioning in a layout tab. 

e Zero Suppression (DIMZIN/DIMALTZ). There are four check boxes in this area 
used to suppress leading and trailing zeros in the primary units. 

e Leading. This check box is off by default, which leaves a zero on decimal 
unit numerals less than one, such as 0.5. Check this box to remove the 0 on 
decimal units less than one. The result is a decimal dimension, such as .5. 

e Trailing. This check box is off by default, which leaves zeros after the 
decimal point based upon the precision setting. 

e 0 Feet. This check box is on by default, and removes the zero in architec- 
tural or engineering unit dimensions when there are zero feet. For 
example, when 0 Feet is on, a measurement reads 11”. If 0 Feet is off, the 
same dimension reads 0'-11". This option is not available when using the 
Decimal unit format. 

• 0 Inches This check box is on by default, and removes the zero when the 
inch part of feet and inch dimensions is zero, such as 12". If this check box 
is off, the same dimension reads 12-0". This option is not available when 
the unit format is Decimal. 


Professional 
Tip Any settings you make when using the UNITS command 


are not altered by changes made in the Primary Units tab. 


The Angular Dimensions area of the Primary Units tab is used to set the desired 
type of angular units for dimensioning. The UNITS command does not control the type 
of units used for dimensioning. The following settings are found in this area: 

e Units format (DIMAUNIT). The default setting is Decimal Degrees and the other 

options are Deg/Min/Sec, Grads, Radians, and Surveyor. 

e Precision (DIMADEC). Sets the desired precision for the angular dimension 
numeral display. Select an option from the drop-down list. This is similar to 
the precision for linear dimensions. 

e Zero Suppression (DIMAZIN). This area is used to keep or remove leading or 
trailing zeros on the angular dimension numerals. 


ШАА А ААҸ—ЫЕЕА_ЫА——————————————————— 


rT oT ee ee = 
Chapter 15 Dimensioning and Dimension Styles 505 


506 


Exercise 15-5 


@ Open ex15-4. 

Ф Access the Dimension Styles Manager dialog box. The Architectural style should 
be current. Select the Modify... button. This will open the Modify Dimension 
Style: Architectural dialog box. 

@ Use the Primary Units tab to make the following settings: 


de... a] 


[mmm [о o 
[ umet | Desmar Degrees _ 
СЫА 0 
Fraction height scale 


@ Pick the OK button, and close the Dimension Styles Manager dialog box. 
@ Save the drawing as ex15-5. 


Using the Alternate Units Tab 


The Alternate Units tab is used to set up and display alternate units on a dimen- 
sion. See Figure 15-22. Alternate units, or dual dimensioning, have inch measurements 
followed by millimeters in brackets. By default when alternate dimensions are used, 
a metric equivalent of the inch dimension is shown in brackets beside the primary unit 
number. 


Figure 15-22. 
The Alternate Units tab of the New Dimension Style: Architectural dialog box. 
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To activate the settings for alternate units, check the Display Alternate Units 
(DIMALT) check box. The Alternate Units area has many of the same settings found in 
Primary Units tab. The Multiplier for alt units (DIMALTF) setting is the value used to 
multiply with the primary unit to establish the value for the alternate unit. The default 
is 25.4, because multiplying inch values by 25.4 converts them to millimeters (25.4 
millimeters in each inch). The Placement area controls the location of the alternate unit. 
The two options are After primary value and Below primary value. See Figure 15-23. 


Using the Tolerances Tab 


The Tolerances tab can be used to apply a tolerance method to your drawing. 
Tolerances are typically used in mechanical drafting practices but can also apply to 
some architectural applications. See Figure 15-24. The following describes the options 
in the Tolerances tab: 

e Method. None is the default option. This means that no tolerance method is 

used for dimensions. As a result, most of the options in this area are disabled. 

Other dimensioning methods can be selected by picking the drop-down arrow. 

If Symmetrical, Deviation, Limits, or Basic is selected from the Method: drop-down 

list, the resulting preview image shows the method selected. Figure 15-25 

provides an example of each type of tolerance. 

e None. No tolerances are applied to the dimensions. 

e Symmetrical (DIMTOL). This method is used to draw a plus/minus toler- 
ance that is an equal bilateral for a dimension. Equal bilateral means the 
plus tolerance is the same as the minus tolerance. 


Figure 15-24. 
The Tolerances tab in 
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e Deviation (DIMTOL). This method is used to create a plus/minus tolerance 
that is bilateral, which means the plus value is different than the minus 
value. 

e Limits (DIMLIM). This method is used when a dimension must fit between 
an upper value and a lower value. 

e Basic. This method is theoretically a perfect dimension and is used in 
geometric dimensioning and tolerancing (GD&T). This type of dimension 
places a box around a dimension. For further instruction on the use of 
GD&T, refer to Geometric Dimensioning and Tolerancing, by David A. Madsen, 
published by Goodheart-Willcox Publishers. 

e Precision. This setting determines how accurately the tolerance will be 
dimensioned. 

e Upper value (DIMTP). This setting becomes available when specifying the toler- 
ance value for Symmetrical dimensions or the plus value for Deviation and Limit 
tolerances. 

e Lower value (DIMTM). This value becomes available when choosing the devia- 
tion or limits tolerance and specifies the minus value in the tolerance. 

* Scaling for height. This sets the size of the tolerance in relationship to the 
overall dimension text size. A value of .5 will create the tolerance half the height 
of the overall dimension text. Changing this value also affects the Fraction height 
scale in the Text tab. 

e Vertical Position. This setting changes the justification of the tolerance. Options 
include Bottom, Middle, and Top. 

e Zero Suppression. Controls the placement of leading or trailing 0’s in the 
tolerance. 

The Alternate Unit Tolerance area controls tolerances in alternate units. Change 

the precision and the zero suppression values as appropriate. 

After completing the information on all tabs, select the OK button to return to the 

Dimension Style Manager dialog box. Select Set Current to have all new dimensions 
take on the qualities of the newly created style. 
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Creating Substyles 


The previous section described the process of creating a parent, or global, dimen- 
sion style. A parent dimension style lays down the rules for each type of dimen- 
sioning command to establish how dimensions appear in the drawing. For example, 
if the parent dimension style uses the architectural tick arrowhead, linear dimensions 
and radius dimensions also have tick marks. However, a substyle allows you to use 
the closed filled arrow for a radius dimension by overriding the global setting in the 
parent dimension style. The substyle is sometimes referred to as the child dimension 
style, because it is subordinate to the parent. 

The child dimension style (substyle) can modify the rules set by the parent 
dimension style. In the previous case, if closed filled arrows for radius dimensions are 
desired instead of the tick marks, you will create a child dimension style. A parent 
dimension style must exist before a child dimension style can be created. To create a 
child dimension style, access the Dimension Styles Manager dialog box. Access the 
Create New Dimension Style dialog box by selecting the New... button. In the Start 
With: drop-down list, select the parent style to be modified. Then in the Use for: list 
box, select the type of dimension you would like to override. With the closed filled 
arrow example, select Radius dimensions. Notice that the New Style Name: area is 
grayed out. AutoCAD makes this a dimension override, because the rules for the 
parent radius dimensions are being broken. See Figure 15-26. 

Pick the Continue button when finished to access the New Dimension Style dialog 
box. This is the same dialog box that you used when creating new dimension styles. 
The only difference is that some areas are grayed out. The areas that are grayed out 
mean that these settings do not affect the type of dimension you are overriding. See 
Figure 15-27. Go through the tabs making the appropriate changes desired. 

When finished, press the OK button to return to the Dimension Styles Manager 
dialog box. Notice that Architectural (parent dimension style) now has Radial (child 
dimension style) listed beneath it. See Figure 15-28. 
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Figure 15-27. 
The Lines and Arrows tab with some options grayed out. 
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Figure 15-28. 
The parent dimension style controls all aspects of a dimension. The child dimension style 
affects how radius dimensions will appear. 
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Open ex15-5. dit 
Ф Access the Dimension Styles Manager dialo 
be current. Select the New... button to open t K Ne New 

* Start with the Architectural style and override the radius dimensic 
the 2nd arrowheads to a close filled arrow, and change the vertical text pla 
ment to centered. 

* Pick the OK button to return to the Dimension Styles Manager dialog box. 

Ф Now override the diameter dimensions. Change the 1st arrowheads and 2nd 
arrowheads to a close filled arrow, and change the vertical text placement to 
centered. 

* Pick the OK button to return to the Dimension Styles Manager dialog box. 

Ф Pick the Close button and save as ex15-6. 
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Making Your Own Dimension Styles 


Creating and recording dimension styles is part of your AutoCAD management 
responsibility. You should carefully evaluate the items contained in the dimensions 
for the type of drawings you do. During this process, be sure to carefully check 
company, school, or national standards to verify the accuracy of your plan. Based on 
what you have learned in this chapter, make a list of features and values for the 
dimensioning settings you use. When you are ready, use the Dimension Style Manager 
dialog box to establish dimension styles that are named to suit your drafting prac- 
tices. Figure 15-29 provides possible dimension style settings for civil engineering 
and for architectural drafting applications. 

When a variety of dimension styles have been created, you can easily switch between 
dimension styles by using the Dim Style Control drop-down list in the Dimension toolbar. 
Pick the down arrow and select the desired dimension style. You can also change the 
dimension style of a dimension in your drawing. Pick the dimension you wish to change 
and then pick the desired style from the Dim Style Control drop-down list. 

Another way to change the dimension style of an existing dimension is to use the 
UPDATE command. This command changes the dimension style of the selected dimen- 
sion to the current style. The UPDATE command can be accessed by picking Dimension 
Update button from the Dimension toolbar, by selecting Update from the Dimension 
pull-down menu, or by entering dim at the Command prompt followed by entering 
update at the Dim: prompt. 
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Dimension styles should be created in your template drawings. They are then 
available for use whenever a drawing is started from the template. 


Professional 
Tip The AutoCAD DesignCenter can be used as a way to copy 


| existing dimensions styles from one drawing to another. Refer 
© to Chapter 10 for information on the DesignCenter. 


Exercise 15-7 


Ф Create your own dimension style settings list for the type of drafting you perform. 
Confirm optional settings with your instructor or supervisor. 

Ф Open the Dimension Style Manager dialog box and change the settings as needed 
to match the list you created. 

@ Save the dimension style with a name that describes the list you made. 

@ Save as ex15-7. 


Drawing Dimensione with AutoCAD 


AutoCAD has a variety of dimensioning applications that fall into five fundamental 
categories: linear, angular, diameter, radius, and ordinate. These applications allow you 
to perform nearly every type of dimensioning practice needed for architecture. 


Drawing Linear Dimensions 


Linear means straight. In most cases, dimensions measure straight distances, 
such as horizontal, vertical, or slanted surfaces. The DIMLINEAR command allows you 
to measure the length of an object and place extension lines, dimension lines, dimen- 
sion text, and arrowheads automatically. To do this, pick the Linear Dimension button 
in the Dimension toolbar, select Linear from the Dimension pull-down menu, or enter 
dli or dimlinear at the Command prompt as follows: 


Command: dli or аітііпеаг. 

Specify first extension line origin or «select object»: (pick the origin of the first 
extension line) 

Specify second extension line origin: (pick the origin of the second extension line) 


The points you pick are the extension line origins. See Figure 15-30. Place the 
crosshairs directly on the corners of the object where the extension lines begin. Use 
object snap modes for accuracy. 

The DIMLINEAR command allows you to generate horizontal, vertical, or rotated 
dimensions. After selecting the object or points of origin for dimensioning, the following 
prompt appears: 


Specify dimension line location or [Mtext/Text/Angle/Horizontal/Vertical/Rotated]: 
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Figure 15-30. 
Establishing exten- 
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These options are outlined as follows: 

e Specify dimension line location. This is the default. Simply drag the dimension 
line to a desired location and pick. See Figure 15-31. This is where preliminary 
plan sheets and sketches help you determine proper distances around the 
building to avoid crowding of dimensions. The extension lines, dimension 
line, dimension text, and arrowheads are automatically drawn. 

e Mtext. This option accesses the Multiline Text Editor dialog box. See Figure 15-32. 
Here you can provide specific measurement, content, or text format for the 
dimension. See Chapter 8 for a complete description of the Multiline Text 
Editor. The chevrons (« ») represent the current dimension value. If you want 
the current dimension value changed, delete the chevrons and type the new 
value. If you want the chevrons to be part of the dimension text, type the new 
value inside or next to the chevrons. 


Figure 15-22. 
When using the Mtext option, the Multiline Text Editor dialog box appears. The chevrons (« ») 
represent the dimension value AutoCAD has calculated. 
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Text. This option uses the command line to change dimension text. This is 
convenient if you prefer to type in the desired text rather than use the Multiline 
Text Editor. The Text and Mtext options both create multiline text objects. The 
Text option displays the current dimension value in brackets and allows you 
to accept this value by pressing [Enter], or type a new value. The command 
sequence works like this: 


Specify dimension line location or [Mtext/Text/Angle/Horizontal/Vertical/ 
Rotated]: ti 
Enter dimension text <4'-0">: 


Pressing [Enter] accepts the current value. Add a suffix, such as (OC), as follows: 
Enter dimension text <4'-0">: <>(OC) 


Angle. This option allows you to change the dimension text angle. This option 
can be used when creating rotated dimensions or for adjusting the dimension 
text to a desired angle. The sequence is as follows: 


Specify dimension line location or [Mtext/Text/Angle/Horizontal/Vertical/ 
Rotated]: a 
Specify angle of dimension text: (enter desired angle) 


Horizontal. This option sets the dimension to a horizontal distance only. This 
may be helpful when dimensioning the horizontal distance of a slanted surface. 
The Mtext, Text, and Angle options are available again in case you want to change 
the dimension text value or angle. 

Vertical. This option sets the dimension being created to a vertical distance only. 
This option may be helpful when dimensioning the vertical distance of a slanted 
surface. Like the Horizontal option, the Mtext, Text, and Angle options are available. 
Rotated. This option allows an angle to be specified for the dimension line. A 
practical application is dimensioning to angled surfaces and auxiliary views. 
This technique is different from other dimensioning commands because you are 
asked to provide a dimension line angle. See Figure 15-33. The command 
sequence looks like this: 


Specify dimension line location or [Mtext/Text/Angle/Horizontal/Vertical/ 
Rotated): ri 

Specify angle of dimension line «0»: (enter a value, such as 45, or pick two 
points on the line to be dimensioned) 


Exercise 15-8 


Ф Start a new drawing from scratch using English units. 
Ф Draw and dimension the two objects below and dimension them. 


16-0" 


Ф Draw апа dimension an object similar to Figure 15-30 using the Text option to 
change the dimension text to read 12'-0" (NTS). 
@ Save the drawing as ex15-8. 
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Selecting an Object to Dimension 


In the previous discussion, the extension line origins were picked in order to 
establish the extents of the dimension. Another powerful AutoCAD option allows 
you to pick a single line, circle, or arc to dimension. This works when you are using 
the DIMLINEAR as well as the DIMALIGNED and QDIM commands, which are discussed 
later in this chapter. You can use this AutoCAD feature any time you see the Specify 
first extension line origin or <select object>: prompt. Press [Enter] and select the object 
being dimensioned. When you select a line or arc, AutoCAD automatically begins the 
extension lines from the endpoints. If you pick a circle, the extension lines are drawn 
from the closest quadrant and its opposite quadrant. See Figure 15-34. 


Figure 15-34. 
AutoCAD can auto- 
matically determine 
the extension line 
origins if you select 
a line, arc, or circle. 


Pick an object to 
be dimensioned 
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Exercise 15-9 


@ Start a new drawing from scratch using English units. 

@ Draw and dimension the three objects shown using the select object option. 
Dimension the objects exactly as shown. 

@ Save the drawing as ex15-9. 


Professional 


Ti p Dimensioning in AutoCAD should be performed as accu- 
rately and neatly as possible. You can achieve consistently 
professional results by using the following guidelines: 

e Always construct drawing geometry accurately. Never 
round decimal values when entering locations, distances, 
or angles. For example, enter .4375 for 7/16, rather 
than .44. 

Set the desired precision level before beginning dimen- 
sioning. Most drawings have varying levels of precision 
for specific drawing features, so select the most common 
precision level to start with, and adjust the precision as 
needed for each dimension. Setting the dimension preci- 
sion was explained earlier in this chapter. 

Always use the precision drawing aids to ensure the 
accuracy of dimensions. If the point being dimensioned 
does not coincide with a snap point or a known coordi- 
nate, use an appropriate object snap override. 

Never type a different dimension value than what appears 
in the brackets. If a dimension needs to change, revise 
the drawing or dimensioning variables accordingly. 
The ability to change the dimension in the brackets is 
provided by AutoCAD so that a different text format 
can be specified for the dimension. Prefixes and suffixes 
can also be added to the dimension in the brackets. A 
typical example of a prefix might be to specify the number 
of times a dimension occurs, such as 4X 2'-0". Other exam- 
ples of this capability appear later in this chapter. 


Dimensioning Angled Surfaces and Auxiliary Views 


When dimensioning an object drawn at an angle, it may be necessary to align the 
dimension line with the surface. For example, auxiliary views are normally placed at 
an angle. In order to properly dimension these features, the DIMALIGNED command 
or the Rotated option of DIMLINEAR can be used. 


‘EZ ere 
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Using the DIMALIGNED Command 


The DIMALIGNED command can be accessed by picking the Aligned Dimension 
button on the Dimension toolbar, picking Aligned in the Dimension pull-down menu, 
or entering dal or dimaligned at the Command prompt. The results of the DIMALIGNED 
command are displayed in Figure 15-35. The following shows the command sequence: 


Command: dal or dimaligned.J 

Specify first extension line origin or «select object»: (pick first extension line 
origin) 

Specify second extension line origin: (pick second extension line origin) 

Specify dimension line location or [Mtext/Text/Angle]: (pick the dimension line 
location) 

Dimension text = 5' 7-7/8" 

Command: 


Exercise 15-10 

Ф Start a new drawing from scratch using English units. 

Ф Set the UNITS to Architectural and decimal degrees. 

@ Draw the objects shown below. Object A is a hexagon using the Edge option. 
The absolute coordinates for Object B are provided. 


@ Use the DIMALIGNED command to dimension Object A. Use the Rotate option 
of the DIMLINEAR command to dimension Object B. 
@ Save the drawing as ex15-10. 


Figure 15-55. Pick the first and Pick the edge 
The DIMALIGNED second extension to dimension 
dimension line points 


command allows 
you to place dimen- 
sion lines parallel to 
angled features. 
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Dimensioning Angles 


Angular dimensioning locates one corner with a dimension and provides the 
value of the angle in degrees. See Figure 15-36. You can dimension the angle between 
any two nonparallel lines. The intersection of the lines is the angle’s vertex. AutoCAD 
automatically draws extension lines if they are needed. 

The type of angular unit depends on the criteria set within the dimensions style. 
To access the DIMANGULAR command, pick the Angular Dimension button in the 
Dimension toolbar, pick Angular in the Dimension pull-down menu, or enter dan or 
dimangular at the Command prompt. Refer to Figure 15-36A as you read the following 
sequence: 


Command: dan or dimangular— 

Select arc, circle, line, or <specify vertex>: (pick the first leg of the angle to be 
dimensioned) 

Select second line: (pick the second leg of the angle to be dimensioned) 

Specify dimension arc line location or [Mtext/Text/Angle]: (pick the desired location 
of the dimension line arc) 

Dimension text = 45 

Command: 


When you are prompted to pick the dimension line arc location, if there is 
enough space AutoCAD places the dimension text, dimension line arc, and arrow- 
heads inside the extension lines. If there is not enough space between extension lines 
for the arrowheads and numbers, AutoCAD automatically places the arrowheads 
outside and the number inside the extension lines. If space is very tight, AutoCAD 
may place the dimension line arc and arrowheads inside and the text outside, or may 
place everything outside of the extension lines. See Figure 15-37. 


Figure 15-36. Pick the 
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drawing angular location 
dimensions. 
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Placing Angular Dimensions on Arcs 


The DIMANGULAR command can be used to dimension the included angle of an arc. 
The arc’s center point becomes the angle vertex and the two arc endpoints are the origin 
points for the extension lines. See Figure 15-38. The command sequence is as follows: 


Command: dan or dimangular— 

Select arc, circle, line, or <specify vertex>: (pick the arc) 

Specify dimension arc line location or [Mtext/Text/Angle]: (pick the desired dimension 
line location) 

Dimension text = 44 

Command: 


Flacing Angular Dimensions on Circles 


The DIMANGULAR command can also be used to dimension a portion of a circle. 
The circle's center point becomes the angle vertex and two picked points are the 
origin points for the extension lines. See Figure 15-39. The command sequence is as 
follows: 


Command: dan or dimangular.J 
Select arc, circle, line, or «specify vertex»: (pick the circle) 


Figure 15-59. The point picked on the 
Placing angular i 
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The point you pick on the circle becomes the endpoint of the first extension line. 
You are then asked for the second angle endpoint. This becomes the endpoint of the 
second extension line: 


Specify second angle endpoint: (pick the second point) 

Specify dimension arc line location or [Mtext/Text/Angle]: (pick the desired dimen- 
sion line location) 

Dimension text = 122 

Command: 


Professional 


Tip Using angular dimensioning for circles increases the 
number of possible solutions for a given dimensioning 
requirement, but the actual uses are limited. One professional 


| application is dimensioning an angle from a quadrant point 
to a particular feature without having to first draw a line to 
dimension. Another benefit of this option is the ability to 
specify angles that exceed 180°. 


Angular Dimensioning through Three Foints 


You can also establish an angular dimension through three points. The points are 
the angle vertex and the two angle line endpoints. See Figure 15-40. To do this, press 
[Enter] after the Select arc, circle, line, or <specify vertex>: prompt: 


Command: dan or dimangular.J 

Select arc, circle, line, or «specify vertex»: J 

Specify angle vertex: (pick a vertex point and a "rubber band" connects between 
the vertex and the cursor to help locate the first point) 

Specify first angle endpoint: (pick the first endpoint) 

Specify second angle endpoint: (pick the second endpoint) 

Specify dimension arc line location or [Mtext/Text/Angle]: (pick the desired dimension 
line location) 

Dimension text = 65 


This method also dimensions angles over 180°. 
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Exercise 15-11 


@ Start a new drawing from scratch using English units. 

@ Draw the object below and use the LINEAR and ANGULAR dimensioning 
commands to dimension the object exactly as shown. 

@ Save the drawing as ex15-11. 


Location Dimensions 


Location dimensions are used to locate features on an object or plan from a 
common measuring point. Location dimensioning can be broken into two types: datum 
and chain. 

In datum dimensioning, locations are measured from a known point. The following 
dimensions are then measured from the same known point. See Figure 15-41. Datum 
dimensioning can be seen most often in mechanical drafting and occasionally in civil 
engineering drawings when dimensioning the contour intervals of a site. AutoCAD 
refers to datum dimensions as baseline dimensions. Datum dimensions use the 
BASELINE command. 
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Figure 15-42. 
Using chain dimensions to dimension a floor plan. 
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Chain dimensioning uses a series of dimensions where each successive dimen- 
sion continues from the previous dimension. Chain dimensioning is also often called 
point-to-point dimensioning. Chain dimensions use two different dimension commands, 
BASELINE and CONTINUOUS. With continuous dimensions, interior walls, windows, 
and doors can be dimensioned to their centers from an exterior wall. See Figure 15-42. 


Using Arrowless Dimensions 


AutoCAD refers to arrowless dimensions as ordinate dimensions. Arrowless 
dimensions are dimensions that do not have the traditional extension lines, dimen- 
sion lines, and arrowheads. These dimensions use only an extension line and dimen- 
sion value. The dimension for each feature originates from a common starting place, 
called a datum. This type of dimensioning is commonly done in the precision sheet 
metal industry. To use ordinate dimensions, select the Ordinate Dimension button on 
the Dimension toolbar, pick Ordinate from the Dimension pull-down menu, or enter 
dimord or dimordinate at the Command prompt. The following sequence is used to 
dimension the items in Figure 15-43A: 


Command: dimord or dimordinate 

Specify feature location: (pick the desired feature to dimension) 

Specify leader endpoint or [Xdatum/Ydatum/Mtext/Text/Angle]: (pick the desired 
dimension leader line endpoint) 

Dimension text = 16'-0 7/8" 


Notice that the value for the dimension does not start at 0'-0". Ordinate dimen- 
sions begin measuring from the current user coordinate system (UCS). In order for 
the first ordinate dimension to be measured as 0, the UCS origin (0,0 point) needs to 
be moved to the corner of the object you are trying to dimension. 
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Figure 15-43. 
A—Placing an ordi- 
nate dimension. 
B— Move the UCS 
to the new 0,0 
measuring point 
before using ordi- 
nate dimensions. 


Pick the object Pick the point 
to dimension for the new 0,0 
5 UCS point 
© 
Pick the extension 
line endpoint 
A B 


To move the UCS, pick the Origin UCS button on the UCS toolbar, select Origin 
from the New UCS cascading menu in the Tools pull-down menu, or enter ucs at the 
Command prompt. The following sequence moves the UCS origin to the corner of the 
site plan in Figure 15-43B. 


Command: ucs- 

Current ucs name: *WORLD* 

Enter an option [New/Move/orthoGraphic/Prev/Restore/Save/Del/Apply/?/World] 

«World»: nu 

Specify origin of new UCS or [ZAxis/3point/OBject/Face/View/X/Y/Z] <0,0,0>: 
(pick the desired 0,0 point) 


After the UCS has been moved to its new 0,0 point, use ordinate dimensions to 
finish dimensioning the drawing. If you want to place the UCS back to the AutoCAD TES New UCS 
world coordinates, type ucs at the Command prompt and then type w, pick the World шш: 
UCS button in the UCS toolbar, or pick World from the New UCS cascading menu in s 
the Tools pull-down menu. This will place the UCS at the World 0,0 point and not ©) 


change the ordinate dimensions. See Figure 15-44. males 
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Using Baseline Dimensions 


The DIMBASELINE command is used for drawing datum dimensions as intro- 
duced earlier. This dimensioning system places all dimensions from a common mea- 
suring point. To create baseline dimensions, pick the Baseline Dimension button in the 
Dimension toolbar, pick Baseline in the Dimension pull-down menu, or enter either 
dba or dimbaseline at the Command prompt. Baseline dimensions can be created with 
linear, ordinate, and angular dimensions. 

When you enter the DIMBASELINE command, you are prompted with Specify a 
second extension line origin. Therefore, a dimension must exist before using Baseline. 
You need to draw the first dimension using the DIMLINEAR command. AutoCAD uses 
the last drawn dimension as the base dimension, unless you specify a different one. 
You can add additional datum dimensions to the previous dimension. AutoCAD 
automatically spaces and places the extension lines, dimension lines, arrowheads, 
and numbers. For example, to dimension the series of horizontal baseline dimensions 
shown in Figure 15-45, use the following procedure: 


Command: dli or dimlinear— 

Specify first extension line origin or <select object>: (pick the first extension line 
origin) 

Specify second extension line origin: (pick the second extension line origin) 

Specify dimension line location or [Mtext/Text/Angle/Horizontal/Vertical/Rotated]: 
(pick the dimension line location) 

Dimension text = 4'-0" 

Command: dba or dimbaseline— 

Specify a second extension line origin or [Undo/Select] <Select>: (pick the next 
second extension line origin) 

Dimension text = 20'-6" 

Specify a second extension line origin or [Undo/Select] «Select»: (pick the next 
second extension line origin) 

Dimension text = 27'-6" 

Specify a second extension line origin or [Undo/Select] <Select>: (pick the next 
second extension line origin) 

Dimension text = 32'-0" 

Specify a second extension line origin or [Undo/Select] <Select>: (pick the next 
second extension line origin) 

Dimension text = 40'-0" 

Specify a second extension line origin or [Undo/Select] «Select»: 1 

Select base dimension: J 

Command: 


You can continue to add baseline dimensions until you press [Enter] twice to 
return to the Command prompt. If you want to come back later and add baseline 
dimensions to an existing dimension other than the most recently drawn dimension, 
you can use the Select option by pressing [Enter] at the first prompt. At the Select base 
dimension: prompt, pick the extension line to serve as the base. Then select the new 
second extension line origins as described earlier. Baseline dimensioning is commonly 
used in mechanical drafting, but is not common in architectural drafting. 
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Figure 15-45. 
Using the DIMBASELINE command. AutoCAD automatically spaces and places the extension 
lines, arrowheads, and dimension values. 
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Using Continuous Dimensions 


In AutoCAD, chain dimensions are called continuous dimensions. Chain dimen- 
sions string together dimensions from the last extension line drawn. When creating 
chain dimensions you will receive the same prompts and options received while 
creating baseline dimensions. You need to draw the first dimension using the 
DIMLINEAR command. Chain dimensioning is shown in Figure 15-46. To create chain 
dimensions, pick the Continue Dimension button in the Dimension toolbar, pick Continue 
in the Dimension pull-down menu, or enter dco or dimcontinue at the Command 
prompt. Continue dimensions can be created with linear, ordinate, and angular 
dimensions. Use the Undo option in the DIMBASELINE or DIMCONTINUE commands 
to undo previously drawn dimensions. 


Professional 
Tip You do not have to use DIMBASELINE or DIMCONTINUE 


B immediately after a dimension that is to be used as a base or 

chain. You can come back later and use the Select option as 
previously discussed to select the extension line to use as 
the baseline or the continued dimension. 


O_O 
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Figure 15-46. 
Using the DIMCONTINUE command to finish dimensioning the floor plan. 
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Exercise 15-12 


@ Open ex15-11. 
@ Use the DIMBASELINE and DIMCONTINUE commands to dimension the outline. 
@ Save the drawing as ex15-12. 


Using QDIM to Dimension 


The QDIM command makes continuous and baseline dimensioning even easier 
by eliminating the need to define the exact points being dimensioned. Often the 
points that need to be selected for dimensioning are the endpoint of a line or the 
center of an arc. AutoCAD automates the process of point selection in the QDIM 
command by finding those points for you. To access the QDIM command, select QDIM 
from the Dimension pull-down menu, pick the Quick Dimension button from the 
Dimension toolbar, or enter qdim at the Command prompt. 

The type of geometry selected affects the QDIM output. If a single polyline is selected, 
QDIM attempts to draw linear dimensions to every vertex of the polyline. If a single 
arc or circle is selected, QDIM draws a radius or diameter dimension. If multiple 
objects are selected, linear dimensions are drawn to the vertex of every line or poly- 
line and to the center of every arc or circle. In each case, AutoCAD finds the points 
automatically. The command line sequence is as follows: 


Command: qdim. 

Select geometry to dimension: (pick several lines, plines, arcs and/or circles) 

Specify dimension line position, or [Continuous/Staggered/Baseline/Ordinate/Radius/ 
Diameter/datumPoint/Edit] «Continuous»: (pick a position for the dimension lines) 
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Figure 15-47. 
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Figure 15-47 shows examples of different types of objects being dimensioned 
with the QDIM command. The upper dimensions are created by selecting each object 
separately. The lower dimensions are created by selecting all objects at once. The 
Continuous, Staggered, Baseline, Ordinate, Radius, and Diameter options relate to the 
different modes of dimensioning discussed earlier in this chapter. The top dimen- 
sions on Object A were dimensioned with the Baseline option of the QDIM command. 
The command sequence is as follows: 


Command: qdim 

Select geometry to dimension: (pick Object A (polyline)) 

Specify dimension line position, or [Continuous/Staggered/Baseline/Ordinate/Radius/ 
Diameter/datumPoint/Edit] «Continuous»: b 

Specify dimension line position, or [Continuous/Staggered/Baseline/Ordinate/Radius/ 
Diameter/datumPoint/Edit] «Staggered»: (pick a vertical or horizontal position 
for the dimension line) 

Command: 


The QDIM command also can be used as a way to edit any existing associative 
dimension. Access the QDIM command and select any existing dimensions. Choose an 
option line Continuous, Staggered, or Baseline and then the location of the first dimen- 
sion line. The existing associative dimensions are updated to reflect your changes. The 
term associative dimension means that all elements of the dimension act as a single 
object. This includes the dimension line, extension lines, arrowheads, and text. When an 
associative dimension is selected for editing, the entire dimension is highlighted. 


Drawing Center Dashes or Centerlines in a Circle or Arc 


When small circles or arcs are dimensioned, the DIMDIAMETER and DIMRADIUS 
commands leave center dashes. If the dimension of a large circle crosses through the 
center, the dashes are left out. To draw center dashes and centerlines, pick the Center 
Mark button in the Dimension toolbar, pick Center Mark in the Dimension pull-down 
menu, or enter dce or dimcenter at the Command prompt. The command sequence is 


as follows: 


Command: dce or dimcenter.J 
Select arc or circle: (pick the arc or circle) 
Command: 
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Figure 15-48. 
Arcs and circles 
displayed with 
center marks and 
centerlines. 
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When the circle or arc is picked, center marks are automatically drawn. The size 
of the center marks, or the amount that the centerlines extend outside the circle or arc, 
is controlled by the Center Marks for Circles area in the Lines and Arrows tab of the Modify 
Dimension Style dialog box. Figure 15-48 shows the difference between drawing 
center marks and centerlines in arcs and circles. 


Dimensioning Circles 


Circles are normally dimensioned with the diameter. Diameter dimensions are 
produced by picking the Diameter Dimension button on the Dimension toolbar, picking 
Diameter in the Dimension pull-down menu, or entering ddi or dimdiameter at the 
Command prompt. You are then asked to select the arc or circle. 

When using the DIMDIAMETER command, a leader line and diameter dimension 
value are attached to the cursor when you pick the desired circle or arc. You can drag 
the leader to any desired location and length before picking where you want it. The 
resulting leader points to the center of the circle or arc. See Figure 15-49. The command 
sequence is as follows: 


Command: ddi or dimdiameter— 

Select arc or circle: (pick the circle) 

Dimension text = 8'-0" 

Specify dimension line location or [Mtext/Text/Angle]: (pick the dimension line location) 
Command: 


You also have the Mtext, Text, and Angle options that were introduced earlier in 
this chapter. Use the Mtext or Text option if you want to change the text value. Use the 
Angle option if you want to change the angle of the text. 


Exercise 15-15 


æ Start a new drawing from scratch using English units. 
Ф Draw and dimension an object similar to Figure 15-49. 
@ Save the drawing as ex15-13. 


Dimensioning Arcs 


The standard for dimensioning arcs is a radius dimension. A radius dimension is 
placed with the DIMRADIUS command. Access this command by picking the Radius 
Dimension button on the Dimension toolbar, by picking Radius in the Dimension pull- 
down menu, or by entering either dra or dimradius at the Command prompt. 
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When using the DIMRADIUS command, you are prompted to Select arc or circle. A 
leader line and radius dimension value is attached to the cursor when you pick the 
desired arc or circle. You can drag the leader to any desired location and length before 
picking where you want it. The resulting leader points to the center of the arc or 
circle. See Figure 15-50. The command sequence is as follows: 


Command: dra or dimradius.J 

Select arc or circle: (pick an arc) 

Specify dimension line location or [Mtext/Text/Angle]: (drag the leader to a desired 
location and pick) 

Dimension text = 0.750 

Command: 


You also have the Mtext, Text, and Angle options that were introduced earlier in 
this chapter. Use the Mtext or Text option if you want to change the text value. Use the 
Angle option if you want to change the angle of the text. 
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Exercise 15-14 


Ф Start a new drawing from scratch using English units. 
@ Draw and dimension an object similar to Figure 15-49. 
@ Draw and dimension objects similar to Figure 15-50. 
@ Save the drawing as ex15-14. 


Drawing Leader Lines 


The DIMDIAMETER and DIMRADIUS commands automatically place leaders on 
the drawing. The QLEADER command allows you to place a leader line where you 
desire. You can also place single or multiple lines of text with the leader. This command 
is ideal for the following situations: 

e Adding specific notes to the drawing. 

e When a leader line must be staggered to go around other drawing features. 

e Where several leaders lines are required from one note to several similar objects. 

e When making custom leader lines. 

e When drawing curved leaders. 

The QLEADER command creates leader lines and related notes that are consid- 
ered complex objects. This command provides the flexibility to place a detail bubble 
block or multiple lines of text with the leader. Some of the leader line characteristics, 
such as arrowhead size, are controlled by the dimension style settings. Other features, 
such as the leader format and annotation style, are controlled by the Settings option 
within the QLEADER command. 

To access the QLEADER command, pick the Quick Leader button in the Dimension 
toolbar, select Leader in the Dimension pull-down menu, or enter le or gleader at the 
Command prompt. The initial prompts look like the LINE command, with the Specify 
from point: and Specify to point: prompts. This allows you to pick where the leader starts 
and ends. 

By default, AutoCAD draws a straight-line leader, but AutoCAD provides the 
option of drawing curved leaders. Curved leaders are commonly used in architectural 
drafting. The command sequence begins like this: 


Command: le or qleader— 

Specify first leader point, or [Settings]«Settings»: (pick tlie leader start point) 
Specify next point: (pick the second leader point, which is the start of the leader shoulder) 
Specify next point: (press [Enter] and the shoulder is drawn automatically) 

Specify text width «0.0000»: J 

Enter first line of annotation text <Mtext>: (enter text) 

Enter next line of annotation text: .! 


In this example, AutoCAD automatically draws a leader shoulder in front of the text. 


QLEADER Settings 


The Settings option can be used to give you greater control over the leader and 
the text associated with the leader. For example, the leader can be set to have the first 
segment always drawn at a 45? angle and the second segment (or shoulder) always 
drawn at 0°. 

When you select the Settings option of the QLEADER command, the Leader Settings 
dialog box is displayed. This dialog box has three tabs: Annotation, Leader Line & 
Arrow, and Attachment. The appearance of the arrow and leader line is determined by 
the settings in the Leader Line & Arrow tab. The settings found in the Annotation and 
Attachment tabs determine the appearance of the text portion of the leader. 
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Leader Line and Arrow Settings 


The Leader Line & Arrow tab of the Leader Settings dialog box is shown in 
Figure 15-51. The settings in this tab determine the type of arrowhead, type of leader 
line, angles for leader line and shoulder, and number of requested points. 

The Leader Line area is used to specify either a line leader by picking the Straight 
radio button, or spline leader by selecting the Spline radio button. Spline leaders are 
curved, and are commonly used in architectural drafting. Figure 15-52 shows exam- 
ples of the spline and straight leader lines. 

You can also set the maximum number of vertices on the leader line. This is set in 
the Number of Points area. Set the maximum number of vertices in the Maximum text box, 
or select the No Limit check box to have no maximum number. After the maximum 
number is reached, the QLEADER command automatically stops drawing the leader and 
asks for text information. To use less than the maximum number of points, press the 
[Enter] key at the Specify next point prompt. If the leader is a line object, a value of three 
for the maximum number of points defines a maximum total of two line segments. 

The Arrowhead area uses the default value assigned to leaders within the current 
dimension style. To change the appearance of the arrowhead, open the drop-down list 
to display the full range of choices. Changing the Arrowhead setting creates a dimen- 
sion style override, discussed later in this chapter. 
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The first two segments of the leader line can be held to certain angles. These angles 
are set in the Angle Constraints area. The options for each segment are Any angle, 
Horizontal, 90, 45, 30, or 15. The Ortho mode setting overrides the angle constraints, so 
it is advisable to turn Ortho mode off while using the QLEADER command. 


Leader text settings 


The Annotation and Attachment tabs control the way text is used with the leader line. 
The Annotation tab contains settings that specify the type of object used for annotation, 
additional options for Mtext objects, and tools that automatically repeat annotations. See 
Figure 15-53. The Annotation Type area determines which type of object is inserted 
and attached to the end of the leader line. The following options are available: 

e MText. This is the default setting, causing a multiline text object to be inserted 

after the leader lines are drawn. See Figure 15-54A. 

e Copy an Object. This option allows an mtext, text, block, or tolerance object to 
be copied from the current drawing and inserted at the end of the current 
leader line. This is useful when the same note or symbol is required in many 
places throughout a drawing. After drawing the leader line, the Select an 
object to copy: prompt appears. The selected object is placed at the end of the 
shoulder. See Figure 15-54B. 

e Tolerance. This displays the Geometric Tolerance dialog box for creation of a 
feature control frame. See Figure 15-54C. When this option is chosen, the 
Geometric Tolerance dialog box appears, allowing you to select tolerancing 
information. This is used in the mechanical drafting field. 

e Block Reference. This option inserts a specified block at the end of the leader. 
A block is a symbol that was previously created and saved. Blocks can be 
inserted into other drawings. These multiple-use symbols were explained in 
detail in Chapter 9 of this text. Blocks can be scaled during the insertion process. 
A special symbol block called Target is inserted in Figure 15-54D. 

e None. This option ends the leader with no annotation of any kind. See 
Figure 15-54E. This option can be used as a way to create multiple leaders for 
a single leader annotation, as shown in Figure 15-55. 

You can automatically repeat the previous leader annotation using the options in 
the Annotation Reuse area. The default option is None. This allows you to specify the 
annotation when creating a leader. If you wish to use an annotation repeatedly, select 
the Reuse Next option and then create the first leader and annotation. When you 
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create another leader, the setting automatically changes to Reuse Current, and the 
annotation is inserted automatically. The annotation is repeated for all new leaders 
until the Annotation Reuse setting is changed back to None. 

The MText options area of the Annotation tab is only available if MText is selected 
as the annotation type. These settings can be overridden by selecting the Mtext option 
during the QLEADER command. The following options are available: 

e Prompt for width. If checked, you are prompted to define the size of the mtext 
box. If this option is not checked, a value of 0 (no text wrapping) is assigned 
to the mtext box. 

e Always left justify. Forces the mtext to be left justified, regardless of the direc- 
tion of the leader line. 

e Frame text. Creates a box around the mtext text box. The default properties of the 
frame are controlled by the dimension line settings of the current dimension style. 

The Attachment tab has options for specifying the point where the leader line 
shoulder meets an mtext annotation object. See Figure 15-56. The Attachment tab is 
only available when the MText option is selected in the Annotation Type area. This tab 
contains options that determine how the mtext object is positioned relative to the 
endpoint of the leader line shoulder. 
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Different options can be specified for mtext to the right of the leader line and 
mtext to the left of the leader line. The Underline bottom line option causes a line to be 
drawn along the bottom of the mtext box. When this check box is selected, the choices 
for text on left and right side become grayed-out. 


Professional 


Tip Common drafting practice is to use the middle of bottom 
line option for left-sided text and the middle of top line 


| option for right-sided text. These are the default settings. 


Exercise 15-15 i 


Ф Start AutoCAD and use one of your templates. ww 
Ф Set up the appropriate layers for your drawing elements, including dimen- 
sions. Use the QLEADER command to draw the following: 
Ф Draw and dimension objects similar to Figure 15-52. 
@ Draw multiple leaders with a note similar to Figure 15-55. 
€ Experiment by drawing a leader with each of the settings in the Attachment 
tab of the Leader Settings dialog box. 
@ Save the drawing as ex15-15. 


Overriding Existing Dimensioning Variables 


Generally, it is appropriate to have one or more dimensioning variables set to 
perform specific tasks that relate to your dimensioning practices. However, situations 
may arise where it is necessary to alter dimensioning variables to modify one or more 
specific dimensions on the final drawing. For example, assume you have the value for 
Offset from origin (DIMEXO) set at 1/16”. However, in your final drawing there are three 
specific dimensions that require a 0 Offset from the origin setting. You can pick these 
three dimensions and alter the DIMEXO variable exclusively using the DIMOVERRIDE 
command. The command works as follows: 


Command: dov or dimoverride.t 

Enter dimension variable name to override or [Clear overrides]: dimexo. 

Enter new value for dimension variable <1/16">: 0.1 

Enter dimension variable name to override: (type another variable name to override 
or press [Enter]) 

Select objects: (select the dimension or dimensions to override) 

Select objects: .! 

Command: 


The DIMEXO variable automatically changes from 1/16" to 0 on the three selected dimen- 
sions. You can also clear any previous overrides by using the Clear option like this: 


Command: dov or dimoverride.! 

Enter dimension variable name to override or [Clear overrides]: с.і 
Select objects: (select the dimension or dimensions to clear an override) 
Select objects: J 

Command: 


Architectural AutoCAD Drafting/Design/Presentation 


Professional 


Tip Depending on the nature of the change, it may be better 
to use the Dimension Style Manager dialog box rather than 
the DIMOVERRIDE command. In the dialog box, you can pick 
an existing style, change the variable, and then make a new 
style. 

Sometimes it is also better to generate a new style, because 


certain situations require specific dimension styles in order 

| to prevent conflicts with drawing geometry or dimension 

| crowding. For example, if a number of the dimensions in the 

? current drawing all require the same overrides, generating а 

new dimension style is a good idea. If only oneor two dimen- 

- sions need the same overrides, using the DIMOVERRIDE 
- command may be more productive. 


Using the Properties Window to Alter Dimensions 


A much simpler way of overriding dimensions is through the use of the Properties 
window. If you see a dimension that needs to be altered, select the dimension, and 
right-click to access Properties from the shortcut menu. This displays the Properties 
window with the dimension properties that are available for modification. See 
Figure 15-57. 

For example, if you are dimensioning the width of a hallway, you do not need the 
extension lines, because the dimension tick marks have been placed on the wall lines. 
To remove the extension line, right-click on the dimension, and select Properties from 
the shortcut menu. In the Properties window, select the Lines & Arrows category, and 
then turn the extension lines off in the Ext line 1 and Ext line 2 properties. This turns 
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off the extension lines for just the one dimension that was selected. New dimensions 
are still drawn with extension lines. 


Exercise 15-16 


Ф Start AutoCAD and use one of your templates. 

Ф Create and save a dimension style with dimensioning values set as follows: 

Ф Arrowhead size = .1 

@ Text offset from dimension line = .05 

Ф Dimension line extend beyond ticks = .12 

Ф Dimension line baseline spacing = .5 

@ Extension line offset from origin = .06 

Make a drawing similar to Figure 15-47. 

Use the QDIM command with the baseline option to dimension the objects. 
After completing the entire drawing with the dimensioning values set as 
required, use the DIMOVERRIDE command to change only the Extension Line 
offset from origin: value to 0 on all dimensions except the overall dimensions. 
@ Use the Properties window to change a few of the dimension arrowheads to 

dots. 

@ Save the drawing as ex15-16. 


+++ 


Editing Dimensioned Objects and Dimensions 


The concept of associative dimensions was introduced earlier. As previously stated, 
associative dimension means that all elements of the dimension, including the dimen- 
sion line, extension lines, arrowheads, and text act as a single object. The associative 
dimension feature is controlled by the DIMASO variable and is on by default. When 
an associative dimension is selected for editing, the entire dimension is highlighted. 
If you edit a dimensioned object using a command such as STRETCH or SCALE, the 
dimension is also edited to match the changed object. 


Editing Dimension Text 


The DIMTEDIT command allows you to change the placement and orientation of 
an existing associative dimension text value. To access the DIMEDIT command, pick 
the Dimension Text Edit button from the Dimension toolbar, pick one of the options from 
the Align Text cascading menu in the Dimension pull-down menu, or enter dimtedit at the 
Command prompt. Enter the command and then select the dimension to be edited. 

If DIMASO was on when the dimension was created, then the text of the selected 
dimension automatically drags with the screen cursor. This allows you to relocate the 
text with your pointing device. If you pick a point, AutoCAD automatically reestab- 
lishes the dimension text. You can also select the following command line options: 

e Left. Moves horizontal text to the left and vertical text down. 

e Right. Moves horizontal text to the right and vertical text up. 

e Center. Centers text on the dimension line. 

e Home. Text that has been changed from its original position can be moved 

back to the original place with this option. 

e Angle. Allows you to place dimension text at an angle. This option asks for a 

rotation angle for the text. 
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The DIMEDIT command can also be used to edit the dimension text value, place- 
ment, or the extension lines of an existing dimension. To access the DIMEDIT command, 
pick the Dimension Edit button in the Dimension toolbar, or enter ded, dimed, or dimedit 
at the Command prompt: 


Command: J 
Enter type of dimension editing [Home/New/Rotate/Oblique]«Home»: 


This command has the following options for editing individual or multiple DED 
dimensions: „Әмер 
• Ноте. This is the default option that moves dimension text back to where it Бин 
originated. or 

e New. Allows you to specify new dimension text. When you enter this option, № 


the Multiline Text Editor is displayed for you to use. The DIMEDIT command Dimension Edit 
also allows you to change the dimension text. 
e Rotate. Allows you to rotate the dimension text. 
Oblique. Allows you to change the angle of extension lines. This option can 
also be accessed by picking Oblique from the Dimension pull-down menu. 


Exploding a Dimension 


If you find it necessary to edit the parts of an associative dimension, you can use 
the EXPLODE command to break the dimension into individual parts. To access the 


X 
EXPLODE command, enter x or explode at the Command prompt. ENSEM 
Professional 
Use extreme caution when exploding an associative 
dimension. An exploded dimension loses all of its associa- 
tivity with associated features. A better way to edit the indi- 
vidual parts of an associative dimension is to use the 
Properties window. 
Exercise 15-17 
@ Start AutoCAD and use one of your templates. 
@ Draw several dimensions of your choice. 
@ Use the options in the DIMTEDIT and DIMEDIT options on your dimensions. 
@ Explode a dimension and then try to do some editing on the dimension. 
@ Save the drawing as ex15-17. 
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Шет the following questions оп a separate sheet of paper. 


1. What is the name of the AutoCAD default dimension style? 

2. Name the dialog box where dimension styles are created. 

3. What does it mean when a dimension style is set current? 

4. Which dialog box allows you to make changes to the dimension style that is 

currently selected? 

. Describe the function of the Extend beyond ticks option. 

What does the Extend beyond dim line option control? 

What must happen before a text style can be used in a dimension style? 

. Identify at least two possible AutoCAD fonts that can be used to look like archi- 

tectural hand lettering. 

. What is the fraction height scale that displays overall fractions that are two times 

the height of regular text? 

10. What is the text placement commonly used for architectural drafting? 

11. Give the three options for controlling the display of fractions. 

12. To what is the measurement scale factor set so that dimension values are equal to 
the actual length measured? 

13. Explain how you can create a substyle of your architectural dimension style. 
Rather than global architectural ticks, the desired substyle should have closed 
filled arrowheads for radius dimensions. 

14. Describe how to switch between dimension styles using the Dimension toolbar. 

15. When providing specific measurement, content, or text format for a dimension, 
what do the chevrons (« ») in the Multiline Text Editor represent? 

16. What command allows you to create arrowless dimensions? 

17. In AutoCAD, what are datum dimensions called and what command allows you 
to draw them? 

18. In AutoCAD, what are continuous dimensions called and what command allows 
you to draw them? 

19. What must exist before a continuous dimension can be placed on a drawing? 

20. What command is used to create arrowless dimensions? 

21. Name the command that automates the process of point selection by finding the 
extension line origins for you and automatically placing the dimensions. 

22. What command allows you to draw center dashes and centerlines? 

23. What command is used to dimension circles? 

24. What command is used to dimension arcs? 

25. Name the command that allows you to draw a leader line where you desire and 
place single or multiple lines of text with the leader. 

26. What is the default leader line option? 

27. Identify the leader line option that is commonly used in architectural drafting. 

28. Name the command that allows you to override existing dimensioning variables. 

29. [n addition to the command identified in Question 28, describe another method 
to alter existing dimensions using the Properties window. 

30. Identify two commands that allow you to edit dimension text. 
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. Open 14-ResA. P 


Create a dimension style similar to the architectural dimension style created" м. 
in this chapter. In the Ей tab, use the scale factor of 48 in the Use overall scale «> 
of: text box. " 


Residential А 


named Site-Dims. 
D. Save the drawing as 15-ResA. 
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. Dimension the site plan as shown below. Place all dimensions on a layer 
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. Open 14-ResB. 
Create a dimension style similar to the architectural dimension style created 
in this chapter. In the Fit tab, use the scale factor of 96 in the Use overall scale 
of: text box. 
C. Dimension the site plan as shown below. Place all dimensions on a layer 
named Dims. 
D. Save the drawing as 15-ResB. 
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3. A. Open 14-Multifamily. 

B. Create a dimension style similar to the architectural dimension style created 
in this chapter. In the Fit tab, use the scale factor of 96 in the Use overall scale 
of: text box. 

C. Dimension the site plan as shown below. Place all dimensions on a layer 
named C-Anno-Dims. 

D. Save the drawing as 15-Multifamily. 
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Open 14-Commercial. 

Create a dimension style similar to the architectural dimension style created 
in this chapter. In the Fit tab, use the scale factor of 96 in the Use overall scale 
of: text box. 

Dimension the site plan as shown below. Place all dimensions on a layer 
named C-Anno-Dims. 


. Save the drawing as 15-Commercial. 
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the MATCHPROP command to “paint” properties to other objects. 


Important Terms 


base cabinets mark up 
continuous dimensioning plumbing plan 
cutting plane riser 

destination object source object 
dimension strings specific notes 
fillets total rise 

floor plan tread 

general notes upper cabinets 
islands wall-hung cabinets 


local notes 


A floor plan is a two-dimensional representation of a building layout, as viewed 
from above. It consists of wall placement, door and window location, cabinets, 
plumbing fixtures, detail symbols, and dimensions. To create the floor plan, the 
building is “cut” horizontally at approximately eye level. See Figure 16-1. This allows 
the viewer to see where doors, windows, and cabinets are placed within the building. 
In a multistory building, each floor is “cut” horizontally and its top removed. This 
allows the viewer to see wall placement on each floor. 

The horizontal cut is called the cutting plane. You can think of the cutting plane 
as a saw cutting horizontally through the building. The top portion of the building is 
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Figure 16-1. 
Floor plans are developed by “cutting off” the top portion of a building and looking straight 
down at the floor. (3D-DZYN) 


Building with the 2D Floor 
Top Cut Away Plan 


then removed. The bottom portion of the building represents the floor plan. The 
elevation of the cutting plane can vary, especially if there is a design feature you want 
to show in the floor plan. For example, if a single room is two stories high, the cutting 
plane can be adjusted to show this feature. 


Drawing Walls 


Walls are generally drawn as two parallel lines. The type of wall construction 
material determines the distance between the two lines. For example, if the walls are 
to be made of wood, the distance between the lines is determined by the thickness of 
the framing members. Common framing members are 4” thick for a 2 x 4, or 6” thick 
for a 2 x 6. In other words, the parallel lines for a 2 x 4 wall are drawn 4” apart. See 
Figure 16-2. In wood frame construction, studs are not shown in a wall to reduce 
clutter in the drawing. In steel construction, the wall thickness is drawn similar to 
wood construction. However, structural columns (“studs”) are shown inside the 
walls so the builder knows where to place these items. 

With AutoCAD, you can draw the space between wall lines equal to the exact 
wall construction materials, if desired. For example, a 2 x 6 exterior stud wall with 
1/2” interior gypsum, 1/2” sheathing, and 1/2” exterior siding measures: 


5-1/2” (actual dimension of a wood 2 x 6 stud) 
1/2” gypsum 
1/2” sheathing 
+ 1/2" siding 
yia 
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Figure 16-2. 
Types of wall construction and their typical thickness. 
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A 2 x 4 interior stud wall with 1/2” gypsum on each side measures: 


3-1/2” (actual dimension of a wood 2 x 4 stud) 
1/2” gypsum 
+ 1/2” gypsum 
5” 


In concrete or masonry construction, the distance between the lines is the thick- 
ness of the concrete block or slab. If the construction material is concrete, a fill or hatch 
pattern representing concrete can be applied to the walls. 

If brick veneer is used in construction, two additional lines are drawn on the 
outside of the wall. These lines represent the brick and an airspace between.the exte- 
rior wall and the brick. Brick can also be drawn with a hatch pattern to represent the 
material. 


Laying Out the Exterior Wall Lines 


To start laying out walls, draw the outer perimeter of the building with lines or 
a polyline. This provides the overall area of the building exterior that can be arranged 
within the model space limits. Leave room around the building perimeter for notes 
and dimensions. If you initially created a design sketch, the drawing can be opened 
and traced using lines or polylines on the appropriate Wall layer. Figure 16-3A begins 
the exterior wall layout on a layer named Walls. In Figure 16-3B, a polyline is traced 
over the top of a design sketch. 

After the exterior wall lines are laid out, double-check distances using the DIST 
or LIST commands. The DIST and LIST commands are covered in Chapter 12. Once all 
the distances have been verified, the parallel line representing the interior walls can 


be created. 
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Figure 16-3. 
A—The layout of p ———————34 = 
exterior wall lines i 
on the Walls layer. 
B—Tracing a design 
sketch for the exte- 
rior wall lines. 


Nalls laid out Walls laid out 
with lines or over the single i 
polylines line space ac 
diagram 
A B 


Drawing Farallel Lines and Curves 


One of the most often used modifying commands in architectural drafting is 


OFFSET OFFSET. This command is used to offset the exterior walls to the inside of the building, 
мову thus creating the interior walls. The OFFSET command is also used to draw сопсеп- 
- set 


tric circles, arcs, curves, polylines, and other parallel lines. Access the command by 
toolbar picking Offset in the Modify pull-down menu, picking the Offset button in the Modify 
[3 toolbar, or typing o or offset at the Command prompt. The following prompt appears. 


iiid Command: o or offset.! 
Specify offset distance or [Through] «current»: 


Type a distance desired between the original object and the new object, or pick a 
point for the parallel object to be drawn through. In the case of residential wood 
construction, use a width of 6" for the outside wall offset. If the building is constructed 
of masonry, determine the width of the masonry and use that for the offset. Typically, 
masonry construction uses 8" wide walls for smaller buildings and 12" wide walls for 
larger construction. The following example shows drawing two parallel lines a 
distance of 1" apart. Refer to Figure 16-4. 


Command: o or offset.! 
Specify offset distance or [Through] «current»: 1.1 
Select object to offset or «exit»: (pick the object) 
Specify point on side to offset: (pick on tlie side of the object where the offset is to | 
be drawn) 
Select object to offset or «exit»: (select another object to offset or press [Enter] to 
end the command) 


When the Select object to offset or «exit»: prompt appears, the screen cursor turns 
into a pick box. After the object is picked, the screen cursor turns back into crosshairs. 
No other selection option, such as window or crossing, works with the OFFSET 
command. | 
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Figure 16-4. 
A—Offsetting an 
exterior perimeter 
drawn as a line. 
B—Offsetting an 
exterior perimeter 
drawn as a polyline. 


v Pick object 


2. Fick side 
to offset 


ag Pick object 


2. Fick side 
to offset 
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4a Pick side 
to offset 


1. Pick object | 
А 
Another OFFSET command option is to pick a point through which the offset is 


drawn. Type t in the command sequence as follows to produce the results shown in 
Figure 16-5. 


Command: o or offset.) 

Specify offset distance or [Through] «current»: t 

Select object to offset or «exit»: (pick tlie object) 

Specify through point: (pick the point through which the offset will be drawn) 
Select object to offset or «exit»: .! 


Figure 16-5. ick si 
Offsetting an object _ E 
by specifying the Ph 

“through” point. I, Fick object x 
A—Original circle i | 
and line. << 


B—End result. 
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Object snap modes can also assist in drawing an offset. For example, suppose 
you have a circle and a line, and want to draw a concentric circle tangent to the line. 
Refer to Figure 16-6 as you go through the following command sequence. 


Command: o or offset 

Specify offset distance or [Through] «current»: quadrant 

of (pick the existing circle) 

Specify second point: perpendicular.) 

to (pick the existing line) 

Select object to offset or «exit»: (pick the existing circle) 
Specify point on side to offset: (pick between tlie circle and line) 
Select object to offset or «exit»: J 

Command: 


When possible, draw the outer perimeter of the building as a polyline. This will 
make it easier to "clean up" the corners of the walls. If the perimeter is drawn with 
lines, the TRIM command must be used to clean up the corners of the walls. See 
Figure 16-7. 


Figure 16-6. New circle Side to offset 


Using the OFFSET 
to draw a concentric Original circle N 
circle tangent to a 
line. A—Picking the Perpendicular 
"through" point. 
B—End result. 

Quadrant 

Select the 


object to offeet 


A B 
IGE alla olvline Use the TRIM Corner cleaned up 
eA R command to clean after using the 
а up the corners of TRIM command 
B—Offset lines the building 
produce corners 
which need to be 
cleaned up with the Polli 
TRIM command. OES 
Lines 
Folyline offset yields Lines offset yield 
"clean" corners corners that need 
A cleaning up 
B 


ps5. !. LM NUM 2. —- — D 
548 Architectural AutoCAD Drafting/Design/ Presentation 


Exercise 16-1 


Open ex12-6. 

Create a new layer named M-Walls and set current. 

Freeze the U-Sketch layer. 

Use the PLINE command to trace the outer perimeter of the townhouse. Trace a 

line over the inside garage wall. 

The townhouse will be created with 2 x 6 wood construction. Use the OFFSET 

command to offset the outside perimeter into the building 6”. 

Clean up the wall intersections at the garage area. Double-check the outside 

lengths. 

Freeze the M-Sketch layer, lock the M-Walls layer, and thaw the U-Sketch layer. 

Move the upper floor objects so that the upper floor is aligned with the walls 

on the main floor. 

@ Create a layer named U-Walls and set it current. Freeze and unlock the M-Walls 
layer. 

@ Trace the upper floor outside perimeter with lines. Offset the lines into the 
building 6" and clean up the wall intersections with the TRIM command. 

@ Thaw and set the M-Walls layer current, and freeze the U-Walls and U-Sketch 
layers. 

@ Save the drawing as ex16-1. 
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Main Floor Upper Floor 


In Exercise 16-1, you create new wall lines by tracing directly on top of an existing 
design sketch. The new wall lines are placed on a new layer. This allows you to keep 
the original sketch and the final drawings in one file for easier drawing management. 
Keeping everything in one file works well in smaller architectural offices where only 
a few drafters work on a project. 

In larger architectural firms, many drafters can be working on different parts of 
the project. These large firms often keep different plans separate. In this way, each 
group of drafters can work on the drawings they have been assigned. In Chapter 17, 
the referencing of drawings will be discussed. In Exercise 16-2, you use the INSERT 
commard to insert a design sketch into a new drawing. This block is then used as a 
reference fo lay out the movie theater walls. 
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Exercise 16-2 


Start a new drawing from scratch. 

Set architectural units, and set limits to 288’,192’. 

Create a new layer named A-Flor and set current. 

Use the INSERT command to insert a-dg01.dwg. This file was created in 
Exereise 12-7. 

Create a new layer named A-Wall and set current. 

Trace over the lower exterior theater walls. 

The theater will be constructed of 8” masonry block. Use the OFFSET command 
to offset the exterior walls into the building 8”. Double-check lengths and clean 
up wall intersections. 

Save the drawing as a-fp01. 

Start a new drawing from scratch. 

Set the architectural units, and set limits to 288,192’. 

Create a new layer named A-Flor and set current. 

Use the INSERT command to insert a-fp01 at an insertion point of 0,0. Insert 
a-dg02.dwg (from Exercise 12-7) and align it with the a-fp01 drawing. This will 
ensure that the drawings line up with each other. 

Create a new layer named A-Wall and set it current. 

Trace over the upper exterior building walls. Include the exterior theater walls. 
The theater will be constructed of 8” masonry block. Use the OFFSET command 
to offset the exterior walls 8” into the building. Double-check lengths and clean 
up wall intersections. 

Erase the a-fp01 block and use the PURGE command to clean up the drawing. 
Save the drawing as a-fp02. 
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Laying Out the Interior Wall Lines 


Once the exterior walls are laid out and checked, the interior walls can be drawn. 
You can offset the exterior walls (parallel lines) the width of each room. The exterior 
wall lines can also be copied the correct distance. See Figure 16-8. 

Interior walls in wood construction are typically 4” wide. If another construction 
method is used, determine the width of the interior walls from the material being used. 
Do not forget to confirm the sizes of the rooms with the DIST command. 
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Figure 16-8. 
The main and 


upper floors of a 
townhouse with the 
exterior and interior 


walls laid out. 


"m 


Main Floor Upper Floor 


Professional 


Ti p If the design sketch is a little rough, try drawing new 
lines using tracking or object snap tracking. Tracking and 


object snap tracking are discussed in Chapter 4. 


Drawing Rounded Corners 


AutoCAD refers to rounded corners as fillets. In architectural drafting, fillets can 


be used to make rounded walls or corners. By changing the fillet radius to 0, the TM 
FILLET command can also aid in the clean up of wall intersections. | Modity 

To access the FILLET command, pick the Fillet button on the Modify toolbar, select 65 
Fillet from the Modify pull-down menu, or type f or fillet at the Command prompt. 5 
Fillets are sized by radius. The default radius is 1/2”. A new radius is specified first 
by typing r at the prompt line for the Radius option as follows. pe 


Command: f or fillet 

Current settings: Mode = TRIM, Radius = current 

Select first object or [Polyline/Radius/Trim]: rt 

Specify fillet radius «current»: (type the fillet radius, 2’ for example, and press 
[Enter]; or press [Enter] to accept the current value) 


Once the fillet radius has been established, fillet the objects as follows. Refer to 
Figure 16-9. 


Select first object or [Polyline/Radius/Trim]: (pick the first object to be filleted) 
Select second object: (pick the other object to be filleted) 
Command: 


Chapter 16 Drawing Floor Plans 551 


Figure 16-9. 
Several examples of using the FILLET command. 


AutoCAD 2000! Feature 


In AutoCAD 2000i, the FILLET command remains active after you change 
the fillet radius. If you are using AutoCAD 2000, you must reissue the FILLET 
after setting the fillet radius. Press [Enter], the space bar, or pick the right mouse 
button and select Repeat FILLET from the shortcut menu to reissue the FILLET 
command. This saves you the time of retyping or repicking the command. 


Rounding the Corners of a Folyline 


Fillets can be drawn at all corners of a closed polyline by selecting the Polyline 
option of the FILLET command. The current fillet radius is used for this option. The 
command sequence shown in Figure 16-10 is as follows. 


Command: f or fillet 

Current settings: Mode = TRIM, Radius = current 
Select first object or [Polyline/Radius/Trim]: p. 
Select 2D polyline: (pick the polyline) 

n lines were filleted 

Command: 


AutoCAD tells you how many lines were filleted. Then, the Command prompt returns. 
If the polyline was drawn without using the Close option, the first corner is not filleted. 


Figure 16-10. 


Using the Polyline Select the All corners of polyline All corners of polyline 
option of the FILLET polyline are filleted since the аге filleted except for 
command polyline is closed the start and end, 
| since the polyline 
is not closed 
Before After After 
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Figure 16-11. 

Using the Trim option 
of the FILLET 
command. 


Before Fillet with Fillet without 
Filleting Trim Trim 


Setting the Fillet Trim Mode 


The TRIMMODE system variable controls how the FILLET command trims object 
segments extending beyond the fillet. When the TRIMMODE is set to 1, the portion of 
the objects extending beyond the fillet are trimmed. When the TRIMMODE is set to 0, 
the objects are not changed after the fillet is inserted, as shown in Figure 16-11. The 
TRIMMODE system variable can be set with the Trim option of the FILLET command. 


Command: f or fillet 

Current settings: Mode = TRIM, Radius = current 

Select first object or [Polyline/Radius/Trim]: tJ 

Enter Trim mode option [Trim/No trim] «Trim»: nJ (this sets TRIMMODE fo 0) 
Select first object or [Polyline/Radius/Trim]: (pick the first object) 

Select second object: (pick the second object) 

Command: 


If the lines to be filleted do not connect at the corner, they are automatically 
extended when TRIMMODE is set to 1 (Trim). However, they are not extended when 
TRIMMODE is set to 0 (No trim). If you do not want a separation between the line and 
the filleted corner, extend the lines to the corner before filleting. 


Filleting Farallel Lines 


A fillet can be drawn between parallel lines. If TRIMMODE is set to 1 (Trim), the 
longer line is trimmed to match the length of the shorter line. If TRIMMODE is set to 0 
(No trim), the original lines are unchanged. 

The radius of a fillet between parallel lines is always one-half the distance between 
the two lines, regardless of the radius setting for the FILLET command. Also, the fillet 
between two parallel lines is always an arc. Therefore, if the fillet radius is set to 0, an 
arc is drawn between the lines, not a square corner. 


Exercise 16-3 


Open ex16-1. 

Set the M-Walls layer current. 
Offset, copy, or draw new lines for the placement of the rooms. Use the rough 
sizes for the rooms created on the M-Sketch layer as a guide. 

The interior walls will be created with 2 x 4 wood construction. Make sure the 
interior walls are 4" thick. 

Clean up the wall intersections using the TRIM, EXTEND, and FILLET commands 
as appropriate. 

Thaw the U-Walls layer and make it current. Freeze the M-Walls layer. 

Offset, copy, or draw new lines for the placement of the rooms. Use the rough 
sizes for the rooms created on the U-Sketch layer as a guide. 

Thaw and set the M-Walls layer current, and freeze the U-Walls layer. 

Your drawing should look like Figure 16-8. 

Save the drawing as ex16-3. 
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The design sketch provides rough room sizes for planning. If the rooms are not 
quite the size that was noted in the sketch, try adjusting the interior walls accordingly. 
Generally, if a sketch has been given dimensions, the interior dimensions change before 
the exterior dimensions. 


Exercise 16-4 

Open a-fp01. 

Set the A-Wall layer current. 

Trace over the interior theater walls. 

The theater’s walls are constructed of 8” masonry block. Use the DIVIDE command 
to make three equal theaters on each side of the building. 

Draw an 8” wide wall between the theaters. The wails in the lobby and restrooms 
are to be 2 x 6 metal stud construction. 

Freeze the A-Area layer. 

Save the drawing as a-fp01. 

Open a-fp02. 

Set the A-Wall layer current. 

Trace over the upper interior building walls. Include the interior theater walls 
on the lower level. 

The upper floor interior walls are to be 2 x 6 metal stud construction. 

Freeze the A-Area layer. 

Save the drawing as a-fp02. 
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Adding Doors and Windows 


The next step in the development of a floor plan is the addition of doors, 
windows, and any openings in the walls. Figure 16-12 shows some typical doors and 
windows in a three-dimensional view and how they look in the floor plan. 

It is best to first draw doors and windows as blocks. Then, insert the block into 
your drawing. See Figure 16-13. The blocks can either be unit blocks scaled to the 
desired size, or they can be real blocks inserted at full scale. 

The advantage of using the unit block is that there are only a few blocks that need 
to be managed. However, the display of the doors or windows varies as the size 
changes. For example, window glass should always be the same thickness. However, 
when drawn as unit blocks, the glass thickness will vary with the wall thickness. 
Figure 16-14 shows the difference in glass width when a window drawn as a unit 
block is inserted into a 4” and an 8” wall. 
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Figure 16-12. 
Doors and windows in plan view represented above the header and the typical cutting plane. 


SD Door 3D Window 
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Plan view Plan view 
Figure 16-13. 


Sample door and window blocks. 
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Double Swing 
Doors 


Pocket Doors 


4" Wide Windows 


6" Wide Windows 


The advantage of using real blocks for doors and windows is the graphic display 
does not change with wall thickness. A disadvantage is any change made to the door 
or window must be made to all door and window blocks. 

The block insertion point can be at the middle or the end of the doors or windows. 
To a large degree, this depends on personal preference. However, for some blocks, one 
of the two points may make it easier to place the block into a wall. 
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Figure 16-14. 

If a window is 
drawn as a unit 
block, when the 
block is scaled, the 
glass is incorrectly 
scaled as well. 


Window panes 
are different sizes 
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Inserting Door and Window Blocks 


Before the door and window blocks are inserted, the wall openings must be created. 
The opening widths can be established by offsetting wall lines to the correct dimensions. 
This procedure is demonstrated in Figure 16-15A. This door and window placement is 
called mark up locations. Excess lines can then be trimmed, leaving only the door jambs 
and window frames. Finally, trim the opening between the jambs and frames. This is 
trimmed because the wall (header) above the door or window is not displayed on the 
floor plan. The door and window locations are shown in Figure 16-15B. 

Once the openings have been placed in the drawing, create a layer for the doors 
and windows. Then, use the INSERT command to place the door and window blocks 
into the openings. If the door and window blocks are created in a block library, use 
AutoCAD DesignCenter to drag and drop the blocks into the drawing. The drawing 
from Figure 16-15B is shown with the doors and windows added in Figure 16-16. 


Professional 


Tip Instead of creating the openings first, the doors and 
windows can be inserted and placed in the drawing using 


E tracking or the AutoTrack feature described in Chapter 4. 
| Use tracking when prompted for the insertion point of the 
- block, and track a distance from a corner of the walls to where 


the opening is to be placed. 


Exercise 16-5 


@ Open ex16-3. 
Ф Create the following layers: 
Ф M-Doors 
Ф M-Windows 
@ U-Doors 
@ U-Windows 

Ф Create door and window blocks to your liking, remembering to create them on 
the 0 layer. Use Figure 16-13 as a guide. 

Ф Create the door and window openings. 

@ Use the INSERT command to insert the doors and windows into your drawing. 
Insert the blocks on the appropriate layers—main floor doors on the M-Doors 
layer, upper floor windows on the U-Windows layer, etc. 

@ Your drawing should look like Figure 16-16. 

@ Save the drawing as ex16-5. 


Architectural AutoCAD Drafting / Design / Presentation 


556 


Figure 16-15. 
A—Using the OFFSET command to locate door and window openings and the TRIM 
command to clean up the openings. B—The door and window openings are placed in a 


townhouse floor plan with the headers trimmed out. 
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Figure 16-16. 

Doors and windows 
are inserted into a 
townhouse floor 
plan. 


Main Floor Upper Floor 


Tips for Creating Door and Window Blocks 


The previous discussion described offsetting walls to create the door and window 
openings, then adding the door and window blocks. This procedure can be elimi- 
nated by creating the door and window blocks with door jambs and window frames 
already added to the block. See Figure 16-17. By doing this, the doors and windows 
can be inserted directly into the wall with the jambs and frame already attached. 

When creating the blocks, the blocks should be created on the 0 layer using 
ByLayer for both color and linetype. In this way, the block takes on the properties of 
the layer where it is inserted. 

As an option, try using a ByBlock color and linetype for the jamb and frame. The 
block color should be the color of the wall layer. Then, when the door or window is 
inserted on the appropriate door or window layer, the block takes on the layer prop- 
erties, except the jamb and frame. These remain the block color, which is the same as 
the wall layer color. The color only shows up in the objects originally created with the 
ByBlock color. See Figure 16-18. 

After the door and window blocks are in place, the headers above the openings 
need to be trimmed. Use the TRIM command and select the jamb or frame as the cutting 
edges. Then, trim the walls. See Figure 16-19. 


Figure 16-17. 
Jambs and frames 
can be included in 
door and window 
blocks. 
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Figure 16-18. 

One method for 
drawing door and 
window blocks is to 
use the ByLayer 
color for the door 
and window, and 
the ByBlock color for 
the jambs and 
frame. 


Figure 16-19. 
A—Headers over the 
door and window. 
B—Select the wall 
within the block as 
the cutting edges. 
C—Use a fence line 
to trim away the 
header. 
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Exercise 16-6 

@ Open a-fp01. 

@ Create the following layers: 

@ A-Door 

@ A-Glaz 
Create door and window blocks with jambs and frames. Use Figure 16-18 as a 
guide. 
Insert the door and window blocks as shown below. Place doors on the A-Door 
layer and windows on the A-Glaz layer. 
Use the TRIM command to trim out the headers. 
Save the drawing as a-fp01. 
Open a-fp02. 
Create the following layers: 

@ A-Door 

Ф A-Glaz 
Use DesignCenter to copy the door and window blocks from a-fp01. 
Insert the door and window blocks as shown below. 
Use the TRIM command to trim out the headers. 
Save the drawing as a-fp02. 
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Adding Stairs and Confirming the Layout 


Depending on the design of the building, stairs may be required to provide 
access to a different level of the building. See Figure 16-20. Stairs are made up of 
risers and treads. The riser is the vertical component between the stair. The tread is 
the actual horizontal step. Stairs need to conform to local building codes regarding 
staircase widths, maximum riser heights, and minimum tread depths. The layout of 
the stairs can be used to confirm the placement of adjoining walls. 

Stairs are displayed in a floor plan in a manner similar to walls, doors, and 
windows. The stairs are shown with the top cut off and a note indicating the up or 
down direction. When stairs lead to a floor above the current floor, the bottom of the 
stairs is shown with an “up” note. For stairs which lead to a floor below the current 
floor, the top of the stairs is displayed with a “down” note. See Figure 16-21. 

Before you begin drawing stairs on the floor plan, you need to consider how 
wide the stairway is, how many risers are required, and how deep the treads are. A 
recommended minimum stair width is 3’-0”. To determine the total number of risers 
for the stair, first consult local building codes to determine the maximum allowed rise 
for each riser. This discussion assumes a maximum rise of 8”. 
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Figure 16-20. 
The components 
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Stairs in three- 
dimensional, 
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The next step is to determine the total height for the stairs. This is called the total 
rise. The total rise is measured from the finished floor on the lower level to the finished 
floor on the upper floor. See Figure 16-20. This discussion assumes a 9’-1 1/8” measure- 
ment between floors. Divide the maximum rise into the overall height to give you the 
total number of risers required: 


9'-1 1/8” = 109.125” + 8" = 13.64063 


If there is any value after the decimal point, the number is rounded up. In this example, 
13.64063 becomes 14 risers. There is always one less tread than the total number of 
risers. Thus, there will be 13 treads. 

Now, assume a minimum tread depth of 9”. To draw the stairs on the floor plan, 
use the LINE command to place the first riser. Then, use the OFFSET command to 
offset the depth of the tread. Generally, only enough treads are drawn as needed to 
clearly represent the stairs. Add an arrow for the direction of movement on the stairs 
and an up or down note, as in Figure 16-21. 


Professional 


Tip After drawing the stairs, it is a good idea to check hallway 
clearances, door and window placements, and any other 


| feature which might interfere with the stairs. 


Exercise 16-7 


@ Open ex16-5. 
Ф Create the following layers: 
Ф M-Stair 
@ U-Stair 
@ M-Notes 
@ U-Notes 
@ Thaw the M-Sketch layer, note the location of the stairs, and then freeze the 
M-Sketch layer. 
Ф The floor-to-floor height 15 9’-1 1/8”, the maximum riser height equals 8", and the 
tread depth is 10". Draw a stair 3’-0” wide in the entry area on the M-Stair layer. 
@ Use layer management to control the display of the upper floor, then trace the 
stair on the U-Stair layer. 
Add the direction arrows and notes on the M-Noies and U-Notes layers. 
Save the drawing as ex16-7. 


* * 


Using CHAMFER to Create Angled Features 


The CHAMFER command can be used to create an angled feature or wall. AutoCAD 


idi "thinks" of a chamfer as any angled corner on the drawing. The size of a chamfer is 
ENS determined by its distance from the intersection of two lines. A 45? chamfer is the 
= Chamfer same distance from the corner in each direction, Figure 16-22. 

—— A chamfer is drawn between two lines that may or may not intersect. Chamfers 
22 can also connect polylines and rays. Access the CHAMFER command by picking the 
| Chamfer button in the Modify toolbar, selecting Chamfer from the Modify pull-down 
ane menu, or typing cha or chamfer at the Command prompt. The following shows the 
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Figure 16-22. 
Examples of 
different chamfers. 


"OQ" 459 Unequal 
Chamfer Chamfer Chamfer 


default values and the options available when you enter the CHAMFER command. 
The current settings are displayed for reference. 


Command: cha or chamfer 
(TRIM mode) Current chamfer Dist1 = 0'-0 1/2", Dist2 = 0'-0 1/2" 
Select first line or [Polyline/Distance/Angle/Trim/Method]: 


Chamfers are established with two distances, or a distance and angle. The default 
values for both distances are equal. This produces a 45? chamfered corner. The 
following is a brief description of each CHAMFER option. 


Polyline. Use this option if you want to chamfer all valid corners on a polyline. 
The term "valid" means the chamfer distance is small enough to work on the 
corner. 

Distance. This option lets you set the chamfer distance for each line from the 
corner. 

Angle. This option uses a chamfer distance on the first selected line and 
applies a chamfer angle to determine the second line chamfer. 

Trim. This option allows you to set the TRIMMODE system variable. If TRIMMODE 
is 1 (Trim), the selected lines are trimmed or extended as required from the 
corner before creating the chamfer line. If No trim is listed as the current state, 
TRIMMODE is set to 0. In this case, the selected lines are not trimmed or 
extended as the chamfer line is added. 

Method. This is a toggle that sets the chamfer method to either Distance or 
Angle. Both values can be set independently without affecting each other. 


Setting the Chamfer Distance 


The chamfer distance must be set before you can draw chamfers. The distances 
remain in effect until changed. Most drafters set the chamfer distance as exact values, 
but you can also pick two points to set the distance. The following procedure is used 
to set the chamfer distance. 


PIE р Dlane 
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Command: cha or chamfer.J 

(TRIM mode) Current chamfer 01511 = 1/2", Dist2 = 1/2" 

Select first line or [Polyline/Distance/Angle/Trim/Method]: d.) 

Specify first chamfer distance «current»: 2'0" 1 (specify a distance, such as 2'-0" 
in this example) 

Specify second chamfer distance «2'-0"»: (press [Enter] for the same as the first 
distance, or type a new value) 

Command: 
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AutoCAD 2000i Feature 


In AutoCAD 2000i, the CHAMFER command remains active after setting 
the distances. 


Specifying the same value for both distances creates 45° chamfers. Now, you are 
ready to draw chamfers. Enter the CHAMFER command and select the first and 
second lines: 


Select first line or [Polyline/Distance/Angle/Trim/Method]: (pick the first line) 
Select second line: (pick the second line) 


After the lines are picked, AutoCAD automatically chamfers the corner. Objects 
can be chamfered even when the corners do not meet. AutoCAD extends the lines as 
required to generate the specified chamfer and complete the corner if TRIMMODE is 
set to 1 (Trim). If TRIMMODE is set to 0 (No trim), AutoCAD does not extend the lines 
to complete the corner. This is discussed later. 

If the specified chamfer distance is so large that the chamfered objects will 
“disappear,” AutoCAD does not perform the chamfer. If you want to chamfer addi- 
tional corners, press [Enter] to repeat the CHAMFER command. The results of several 
chamfering operations are shown in Figure 16-23. 


The first chamfer distance is stored in the CHAMFERA 


I system variable and the second chamfer distance is stored 
' in the CHAMFERB system variable. 


Figure 16-23. 
Using the CHAMFER command. 
Pick second Pick second 
Pick first | “ү | 
Before After Before After 
24" x 24" Chamfer Distance 24" x 24" Chamfer Distance 
(TRIMMODE - 1) 
Fick second Fick second 
Pick first ( | Pick first | | 
Defore After Before After 
24" X 24' Chamfer Distance 24" x 48" Chamfer Distance 
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Figure 16-24. 
Using the Polyline option of the CHAMFER command. 


Corner not 
First corner Corner chamfered chamfered 
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Chamfering the Corners of a Folyline 


All corners of a closed polyline can be chamfered in a single operation. Enter the 
CHAMFER command, set the chamfer distances if needed, enter the Polyline option, 
and then select the polyline. The command sequence is similar to that for drawing 
fillets for a polyline. 

The corners of the polyline are chamfered to the distance values set. The current 
TRIMMODE setting also affects the chamfers drawn. If the polyline was drawn without 
using the Close option, the first corner is not chamfered. See Figure 16-24. 


Setting the Chamfer Angle 


Instead of setting two chamfer distances, you can set the chamfer distance for one 
line and an angle to determine the chamfer to the second line. To do this, use the 
Angle option: 

Command: cha or chamfer 

(TRIM mode) Current chamfer 01511 = 1/2", Dist2 = 1/2" 

Select first line or [Polyline/Distance/Angle/Trim/Method]: a 

Specify chamfer length on the first line <current>: (enter a chamfer E 
Specify chamfer angle from the first line <current>: (enter an angle) 


Now, you are ready to draw a chamfer with the Angle option, as shown in Figure 16-25. 
The example in the figure uses a distance of 4” and an angle of 30°. 


Select first line or [Polyline/Distance/Angle/Trim/Method]: (pick the first line) 
Select second line: (pick the second line) 
Command: 


AutoCAD 2000i Feature 


In AutoCAD 2000i, the CHAMFER command remains active after the 
chamfer distance and angle are set. 


Q 
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Figure 16-25. Zi 


Using the Angle Vici fret 7j 
option of the J 

CHAMFER | 

command. 


30° 


Before After 


Setting the Chamfer Method 


AutoCAD maintains the chamfer distances and distance/angle settings inde- 
pendently. The settings remain in effect until you change them. Use the Method option 
to toggle between drawing chamfers by distance and by distance/angle. The command 
displays the set values and from this you can determine the current method: 


Command: cha or chamfer 

(TRIM mode) Current chamfer Length = 4", Angle = 30.0 (indicates the chamfer is 
drawn by distance/angle) 

Select first line or [Polyline/Distance/Angle/Trim/Method]: mI 

Enter trim method [Distance/Angle]: d.J 

Select first line or [Polyline/Distance/Angle/Trim/Method]: (pick the first line) 

Select second line: (pick tlie second line) 

Command: 


Setting TRIMMODE Using the CHAMFER Command 


You can set the TRIMMODE system variable within the CHAMFER command. This 
system variable determines how lines are trimmed when chamfered. See Figure 16-26. 
To set TRIMMODE, enter the Trim option in the CHAMFER command. Then, type t for 
Trim (TRIMMODE = 1) or n for No trim (TRIMMODE = 0): 


Command: cha or chamfer. 

Select first line or [Polyline/Distance/Angle/Trim/Method]: t- 

Enter trim mode option [Trim/No trim] «Trim»: nJ (sets TRIMMODE to 0) 

Select first line or [Polyline/Distance/Angle/Trim/Method]: J (pick the first line or 
press [Enter] to end the command) 

Command: 
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Figure 16-26. 
Using the Trim option of the CHAMFER command. 


Before Chamfer with Chamfer with 
Chamfer TRIMMODE = 1 TRIMMODE = O 


Exercise 16-8 


> Open ex16-7. 
Add the closet walls and closet doors on the appropriate layers as shown below. 
Use the CHAMFER command for the dining room walls on the main floor and 
at the bedroom walls on the upper floor. 

@ Lock all of the U- layers and thaw them to make sure that the upper floor lines 

up with the main floor. 
@ Your drawing should look like the diagram below. 
@ Save the drawing as ex16-8. 


Main Floor Upper Floor 
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Figure 16-27. 
Examples of plumbing fixtures, appliances, and casework. 
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Adding Casework and Fixtures 


The wall, door, window, and stair locations are very important in the layout of a 
floor plan. These features show how the building is to be assembled. Once these 
components have been laid out on the drawing, other symbols are required to complete 
the floor plan. Casework (cabinets), plumbing fixtures, and appliances are added to 
finish the layout. 

Like walls, casework, plumbing fixtures, and appliances are shown in relation to 
the cutting plane. In some cases, the symbols are shown complete, instead of cut. For 
example, toilets and bathtubs are not cut, but are viewed as if standing above them 
and looking down. See Figure 16-27. 


Drawing Casework 


Casework is shown on a floor plan to represent the location of cabinets, counter- 
tops, built-in shelving, and kitchen cooking islands. Casework can vary in size from 
12" to 4'-0" wide as a general rule. Base cabinets are the lower cabinets along a wall. 
They are usually no more than 2’-0” wide. The reason for this is the average person 
can comfortably reach across a horizontal distance of 2'-0". 

Cabinets deeper than 2’-0” are usually placed in the middle of the room. In this 
way, a person can reach horizontally 2’-0” from more than one direction. When placed 
in the middle of a room, cabinets are called islands. 

The upper cabinets are placed above the base cabinets. These are also called wall- 
hung cabinets because they are "hung" on the wall when installed. Upper cabinets are 
typically half the width of the base cabinets. 

There are a couple of ways to represent base cabinets and wall hung cabinets. The 
first method uses a series of lines parallel to the length of the casework to represent 
the upper cabinet. The other method uses a hidden line around the perimeter of the 


upper cabinet to represent it. Figure 16-28 shows different ways of representing case- 
work in a building. 
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| Figure 16-28. P 7 
Different methods of Dishwasher Sink 
drawing casework 
on the floor plan. 
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Adding Plumbing Fixtures 


Base cabinet 


Plumbing fixtures are items such as toilets, bathtubs, showers, sinks, and drinking 
fountains. These symbols indicate where the bathrooms are located, how many sinks 
are required, and let the plumber know where the plumbing lines are needed. 
Figure 16-29 displays some typical plumbing symbols that are placed on a floor plan. 


Figure 16-29. 
Typical plumbing fixture symbols. 
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A plumbing plan indicates the locations of plumbing fixtures as well as piping 
runs and valves. Plumbing plans are discussed in Chapter 23 of this text. In residen- 
tial design, a plumbing plan is not required. Normally, only the plumbing fixtures are 
placed on the floor plan. This may vary depending on the local building codes and 
ruling agency. However, in commercial and industrial design, a plumbing plan is 
often required in addition to the floor plans. In this case, the architect consults with 
the plumbing contractor. The plumbing contractor or a consulting engineer normally 
develops the plumbing plan. 


Adding Appliance Symbols 


Some other symbols commonly found on floor plans represent appliances. 
Appliances include ranges, refrigerators, and dish washers. Also included in this 
group are other manufactured products, such as elevators, which do not fall into any 
of the previously discussed categories. The symbols are drawn at full scale and placed 
on an appropriate layer. 

Some appliance blocks are shown as hidden lines. These indicate items not 
included in the construction of the building, but which have a space reserved in the 
building. Refrigerators, washers, and clothes dryers typically are shown as hidden 
lines. These items are not generally part of the building contract. If these items are to 
be installed during construction and are part of the contract, then they are drawn 
with solid lines. Dishwashers shown as hidden lines indicate an installation inside 
the cabinet. Figure 16-30 displays some common appliance symbols. 


Professional 


As you continue making symbol blocks, use the 

AutoCAD DesignCenter to drag and drop blocks into a “start 

| from scratch" drawing which can be used as a block library. 

- This way you do not need to search several drawings for the 
blocks you need. 


Figure 16-30. 
Common appliance symbols. 
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Exercise 16-9 


@ Open ex16-8. 
* Create the following layers: 
@ M-Casework 
Ф M-Plumbing 
Ф M-Appliances 
Ф U-Casework 
@ U-Plumbing 
@ Add the cabinetry, plumbing fixtures, and appliances on the main floor as 
shown below. Be sure to place these items on the appropriate layers. 
@ Add the cabinetry and plumbing fixtures on the upper floor. Use the appro- 
priate upper floor layers. 
Ф Save the drawing as ex16-9. 
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Exercise 16-10 


Ф Open a-fp01. 
@ Create the following layers: 

@ A-Flor-Strs (stairs) 

Ф A-Flor-Case (casework) 

@ A-Flor-Pfix (plumbing fixtures) 

@ A-Eqpm (appliances) 

@ A-Wall-Prht (partial height walls for bathroom stalls) 

Add the stairs, cabinetry, plumbing fixtures, and appliances on the main floor 
as shown below. Be sure to place these items on the appropriate layers. 
Assume a height of 10’-1 1/8" between floors, and a maximum riser height of 
7 1/2". Make the stairs 4’-0” wide. 
Save the drawing as a-fp01.dwg. 
Open a-fp02. 
Use DesignCenter to copy the five layers listed above from a-fp01. 
Add the stairs, cabinetry, plumbing fixtures, and appliances on the upper floor 
as shown below. Be sure to place these items on the appropriate layers. 
Save the drawing as a-fp02.dwg. 


+ 


#444 + 


+ 


Upper Floor 


Adding Dimensions and Text to the Floor Plan 


Once the walls, doors, windows, and any blocks have been added to the drawing, 
you can begin dimensioning and adding notes. Dimension styles are discussed in 
Chapter 15. When placing dimensions, there should be adequate room around the 
building to keep the drawing “clean.” The dimensions and notes need to provide 
enough information to make feature locations clearly understood. Dimensions in 
architectural drafting are often placed together in a straight line to make it easier for 
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Figure 16-31. 
The first level of dimensions. 
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Figure 16-32. 
The second level of dimensions. 
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the builder to understand and to avoid calculating distances for feature locations. 
This method is called continuous dimensioning, as discussed in Chapter 15. 


Dimensions 


There are normally four to five levels of dimensions around the floor plan. These 
dimensioning levels are often referred to as dimension strings. The first level, or 
string, away from the building provides dimensions for exterior wall openings and 
distances between interior wall centers. See Figure 16-31. The second level of dimen- 
sions is to the interior walls. See Figure 16-32. The third level of dimensions is to 
minor “jogs” or corners in a wall. Minor jogs include bays within a wall or pilaster 
locations along a wall. See Figure 16-33. The fourth level of dimensions is used for 


Figure 16-33. 
The third level of dimensions. 
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major jogs or corners in the building. See Figure 16-34. If there are no minor jogs in 
the building, major jogs are placed at the third level. The fifth level of dimensions is 
used for the overall dimension of the building. See Figure 16-35. This is the fourth 
level if there are no minor jogs in the building. 

Interior dimensions are also drawn as straight strings of dimensions. However, 
unlike exterior dimensions, interior dimensions do not have an established common 
format. Only interior wall or special feature dimensions are required for interior 
dimensioning. These dimensions need to be placed in a convenient location next to 
the feature being dimensioned. Careful placement is often required to provide the 
needed dimensions while keeping the drawing uncluttered and easy to read. “Clean” 
dimension placement is often difficult and requires planning. See Figure 16-36. 


Figure 16-34. 
The fourth level of dimensions. 
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Figure 16-35. 
The fifth level of dimension. 
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Figure 16-36. 
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After the dimensions have been placed, notes can be added into the drawing. 
Since they can be placed around blocks, walls, and dimensions, notes are one of the 
last elements to place in the drawing. General notes refer to common applications such 
as the framing lumber and nailing patterns. Specific notes or local notes point out a 
special feature or installation. Figure 16-37 shows some general and specific notes. 

The plotted text height for general and specific notes ranges from 3/32" to 5/32" 
high, with 1/8" high text most commonly used. The scale factor of the drawing must 
be taken into consideration when drawing text. For example, 3/32" text multiplied by 
a scale factor of 48 is equal to 4-1/ 2" high notes drawn in model space. Room tag notes 
and sheet names range in height from 3/16" to 1/4". If these notes are drawn on the 
floor plan in model space, multiply these heights by the scale factor to determine the 
correct model space text height. 

Residential drawings may display a note for construction members on the floor 
plan, a separate framing plan, ora combination of methods can be used. Construction 
members are items such as ceiling joists, headers, and beams. As you look at more 
and more floor plans and other architectural drawings, you notice these differences. 
This text discusses the placement of construction members on framing plans, covered 
in Chapter 22. However, the method you use depends on which practice your school 
or company follows. You need to become familiar with these standards and practices. 
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Figure 16-37. 
General notes are normally placed to the side of the floor plan. Specific notes are placed in 
the vicinity of the object to which they are referring. (Alan Mascord Design Associates, Inc.) 
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‚ SKYLITES ARE TO BE GLAZED WITH TEMPERED GLASS ON 
OUTSIDE AND LAMINATED GLASS ON INSIDE (UNLESS 
PLEXIGLASS). GLASS TO HAVE MAXIMUM CLEAR SPAN 
OF 25 IN.. AND FRAME 15 ТО BE ATTACHED TO A 
2X CURB WITH A MINIMUM OF 4 IN ABOVE ROOF PLANE 


ALL TUB AND SHOWER ENCLOSURES ARE TO BE GLAZED 
WITH SAFETY GLASS. 


‚ АЦ EXTERIOR WINDOWS ARE TO BE DOUBLE GLAZED AND 
ALL EXTERIOR DOORS ARE TO BE SOLID CORE WITH 
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Specitic 
notes 


SMOKE DETECTORS SMALL BE INSTALLED IN EACH 
SLEEPING ROOM, OUTSIDE THE IMMEDIATE VICINITY OF EACH 
SLEEPING AREA AND ON EACH STORY OF THE DWELLING 


ALL DETECTORS SHALL BE INTERCONNECTED SUCH THAT 
THE ACTUATION OF ONE ALARM WILL ACTUATE ALL THE 
ALARMS AND WILL BE AUDIBLE IN ALL SLEEPING AREAS 


PROVIDE COMBUSTION AIR VENTS (W/ SCREEN AND 
BACK DAMPER) FOR FIREPLACES. WOOD STOVES AND 
ANY APPLIANCES WITH AN OPEN FLAME 


BATHROOMS AND UTILITY ROOMS ARE TO BE VENTED 

TO THE OUTSIDE WITH A FAN CAPABLE OF PRODUCING 
A MINIMUM OF 5 AIR EXCHANGES PER HOUR DRYER & 
RANGE HOODS ARE ALSO TO BE VENTED TO EXTERIOR 


. ELECTRICAL RECEPTACLES IN BATHROOMS, NTCHENS 
AND GARAGES SHALL BE G.F.| OR G FIC. PER NATIONAL 
ELECTRICAL CODE REQUIREMENTS 


(DINSULATE ALL ACCESS DOORS/HATCHES TO CRAWLSPACES 
AND ATTICS TO THE EQUIVALENT RATING OF THE WALL, 
FLOOR OR CEILING THROUGH WHICH THEY PENETRATE 


1 INTERIOR STAIRS OF SIX (6) STEPS OR MORE SHALL HAVE 
THE REQUIRED LIGHTING IN THE IMMEDIATE VICINITY OF THE 
TOP AND BOTTOM OF THE STAIRS. LIGHTING SHALL BE 
CONTROLLED FROM TOP € BOTTOM OF EACH STAIR WITHOUT 
TRAVERSING ANY STEPS OF THE STAIRS. SEE CABO 303.4 


MADTZED NOM ud 


USE }" TYPE "X" СҮР. BD. 
ON ALL CLGS., WALLS, & 
EXPOSED STRUCT. MBRS. 


80% PLUS FURNACE & 

NAT. GAS WATER HEATER 

(MIO UNE. melko 

- ; 0 

<] о GUARO PIPE 
4" CONC. SLAB W/ OPTIONAL 6 X 6 
10/10 W.W.M. ON 4" GRANULAR FILL. 
12^ THICKEN SLAB W/ (2) #4 BARS 
HORIZ CONT. TIED TO FNO WALLS 
AT GARAGE OOOR OPENINGS. 


Ф- 


MFD. TRUSSES @ 24" О.С. 
4/0 X 4/0 SL. 


General Notes 


Figure 16-38. 
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Exercise 16-11 


@ Open ex16-9. 

@ Create the following layers: 

M-Dims 

M-Notes 

M-Dash (dashed line used for features above the cutting plane) 

U-Dims 

U-Notes 

U-Dash (dashed line used for features above the cutting plane) 

@ Now that most of the layout for the townhouse has been done, copy the main 
and upper floor plan 29'-6" along the X axis and —4'-0" on the Y axis. Make 
adjustments to the shared wall as needed. The second townhouse unit should 
be placed next to the first as in the diagram below. 

@ Create a dimension style using architectural units, an architectural text style, 

dimension values above the dimension line, and tick marks. 

Dimension the main floor plan on the M-Dims layer. 

Add notes such as room names, and label the appliances. 

Use layer management to freeze all the main floor layers and thaw the upper floor 

layers. Dimension the upper floor and add any notes as in the diagram below. 

Your floor plans should look like those below and on the following page. 

Save the drawing as ex16-11. 
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Exercise 16-12 
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Орел a-fp01. 
Create the following layers: 
@ A-Anno-Dims (dimensions) 
@ A-Anno-Note (notes) 
@ A-Furn-Char (seating) 
@ A-Furn-Scrn (dashed line for movie screen) 
Add the dimensions and notes as in the diagram below. 
Since the six theaters are similar, only one set of interior dimensions is required. 
Add the seating in only one theater as the others are similar. See seating 
diagram below for design criteria. 
Add the wall pilasters along the wall. These should extend into the theater 8” 
and are 16” wide. See the diagram below for placement. 
Save the drawing as a-fp01.dwg. 
Open a-fp02. 
Create the following layers: 
Ф A-Anno-Dims (dimensions) 
@ A-Anno-Note (notes) 
Add the dimensions and notes as in the diagram on the following page. 
Save the drawing as a-fp02.dwg. 


(Continued) 
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Matching Properties 


Throughout the drawing process, there will be many times when you need to 
change the properties of an object. This may be because you may forgot to make a 
layer current before drawing new items, you placed text for notes in the wrong style, 
or a variety of other reasons. The MATCHPROP command allows you to copy the 
properties from one object to other objects. The command can be used within a single 
drawing or across multiple drawings. 

To access the MATCHPROP command, select the Match Properties button in the 
Standard toolbar, select Match Properties from the Modify pull-down menu, or type ma, 
matchprop, or painter at the Command prompt. When you first access the MATCHPROP 
command, AutoCAD prompts you for the source object. The source object is the object 
that has the properties you want to copy to other objects. 


Command: ma or matchprop or painter 

Select source object: (pick tlie object which has the properties you want to copy 
to other objects) 

Current active settings: Color Layer Ltype Ltscale Lineweight Thickness PlotStyle 
Text Dim Hatch 


Once the source object has been selected, AutoCAD displays which properties will be 
painted to the destination object, not the setting for the properties. As used here, the term 
"paint" means to apply the source properties to the destination object. The destination 
object is the object where the selected properties are to be applied. The next prompt is: 


Select destination object(s) or [Settings]: (pick all object to which you want the 
properties copied) 

Select destination object(s) or [Settings]: (press [Enter] to end the command) 

Command: 


The cursor changes to a small paint brush, indicating you are "painting" properties. 
To change which properties are to be painted, access the Settings option: 


Select destination object(s) or [Settings]: s 


The Property Settings dialog box appears, showing the properties which can be 
painted. The setting of the source object for each property is also displayed. See 
Figure 16-38. The areas of the Property Settings dialog box are: 

e Basic Properties. This area lists the general properties of the selected source 
object. If you do not want the property to be copied, uncheck the appropriate 
check box. All active (checked) properties are painted to the destination objects. 

e Special Properties. You can paint over dimension styles, text styles, and hatch 
patterns. These properties are replaced in the destination object if the appro- 
priate check box in the Special Properties area is active. Note: Hatch patterns 
are "fill" patterns applied to a closed area. Hatch patterns are discussed later 
in the text. 

Using the Property Settings dialog box, you can determine the exact properties 
painted onto the destination object. For example, if you want to paint only the color 
and text style of one text object to another text object, uncheck all check boxes except 
the Color and Text check boxes. 
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When using the MATCHPROP command on dimensions, the Dimension setting 
must be active for the command to work. You can check this after you have selected 
the source object. When the Current active settings: prompt line appears, Dim should 
appear with the other settings, as shown in the previous command sequence. If this 
setting does not appear, open the Property Settings dialog box. Then, check the Dimension 
check box in the Special Properties area and close the dialog box. You can now paint 
dimension properties to destination dimensions. 


To use the MATCHPROP command between drawings, 


select the source object from one drawing and the destina- 


$ 
[ tion object in the other drawing. 
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Chapter Test 


1 Briefly describe how a floor plan is created. 
2. 


Calculate the exact wall thickness for a 2 х 6 stud wall with 1/2” gypsum on the 
inside, and 1/2” sheathing and 1/2” siding on the outside. 

Name the pull-down menu where the OFFSET command is found. What is the 
keyboard alternative for this command? 

Briefly describe how the OFFSET command Through option works. 


to a line? 


. Suppose you want to draw a rounded corner with a 2’ radius. Describe the proce- 


dure using the FILLET command. 


. What happens if you use the FILLET command Polygon option on a polyline 


which was drawn without using the PLOYGON Close option? 


. What does the TRIMMODE system variable control? 
. What happens to lines which do not connect at a corner when using the FILLET 


command with TRIMMODE set to 1? 


. How can you draw square corners using the FILLET command? 
. What is the advantage of creating a window block as a real block over a unit 


block? 


. Name the command used to place door and window blocks into your drawing. 
. When creating blocks, what layer, color, and linetype setting should be used? 

. Define “riser,” as related to stairs. 

. Define “tread,” as related to stairs. 

. What is the minimum recommended stair width? 

. Calculate the total rise if the main floor to ceiling height is 8’-0”, the main floor 


has 1/2” of ceiling material, the building has 2 x 10 joists, and the second floor 
has 1” of subfloor and finish floor material. Show your calculations. 


. If a maximum 8” rise is suggested, calculate the number of risers in the stairs for 


the total rise calculated in the previous question. Show your calculations. 


. How many treads are there in the stairs calculated in the previous two questions? 


Show your calculations. 


. Give the function of the CHAMFER command. 

. What is casework? 

. Give another term used for "upper cabinets." 

. Briefly describe the five dimensioning levels. 

. Explain the difference between general and specific notes. 

. Briefly describe the function of the MATCHPROP command. 
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1. A. Open 12-ResA. bh p 
- { - Ti. d 
B. Draw the floor plan shown, using the design sketch as a guide. Place objects p 
on appropriate layers. “Proje 
C. Dimension the floor plan and add notes. Residential A 
D. Save the drawing as 16-ResA. 
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Open 12-ResB. 

Draw the main floor plan shown below, using the M-Area layer objects as a 
guide. Place objects on appropriate layers. 

Dimension the floor plan and add notes. 

Freeze all the M- layers, and thaw all the U- layers. 

Draw the upper floor plan shown on the following page, using the U-Area layer 
objects as a guide. Place objects on appropriate layers. 

Dimension the floor plan and add notes. 

Save the drawing as 16-ResB. 
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Open 12-Multifamily. 
Draw the main floor plan shown on the following page, using the A-Area 

layer objects as a guide. Place objects on appropriate layers. 

Dimension the floor plan and add notes. 
Save the drawing as 16-Multifamily. Моаи 
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Open 12-Commercial-Main. p ч 
Draw the main floor plan shown below, using the A-Area layer objects as a “Projec 
guide. Place objects on appropriate layers. 

Dimension the floor plan and add notes. 

Save the drawing as 16-Commercial-Main. 

Open 12-Commercial-Upper. 

Draw the upper floor plan shown on the following page, using the A-Area 
layer objects as a guide. Place objects on appropriate layers. 

Dimension the floor plan and add notes. 

Save the drawing as 16-Commercial-Upper. 
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(Cynthia Bankey Architect, Inc.) 
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Learning Objectives 


ternal reference and individual xref-depe 
xternal reference. " 
ference drawings. 

> figure AutoCAD to work with reference files. 

> Explain the purpose of demand loading. 

+ Send drawings to other users with the eTransmit feature. 


Important Terms 


binding nesting 
demand loading projects 
dependent objects xrefs 
external references working set 


master drawing 


When creating a drawing, it is often necessary to reference another drawing that 
is similar, or one that is an additional part of the overall construction documents. For 
example, assume that a foundation plan is being drawn, and you need to base the 
layout of the foundation walls on the main floor walls. AutoCAD allows you to refer- 
ence the main floor plan for this purpose. Referencing a drawing is similar to inserting 
an entire drawing file into the current drawing, which was discussed in Chapter 9. 
However, reference drawings are treated differently, and they can be managed and 
displayed in different ways depending on the application. 
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In AutoCAD, reference drawings are called external references, or xrefs. A 
drawing that contains one or more reference drawings is called the master drawing. 
There are several advantages to using xrefs in drawing projects. If the original 
drawing file being referenced is modified by another drafter while you are working 
on the master drawing, any changes to the original file can be automatically applied 
the next time the master drawing is opened. Another advantage is that xrefs occupy 
very little file space in the master drawing as opposed to inserted drawings and 
blocks or copied objects. 

External references are brought into a drawing and managed using the XREF 
command. This chapter discusses how xrefs are used in AutoCAD and how they can 
be applied in architectural drafting projects. 


Using Reference Drawings 


In large architectural offices, work is often assigned to different groups within the 
company. For example, one group may be assigned to draw the plans of a building, 
another group may be assigned to draw the elevations and sections, and a third 
group may be assigned to draw the site plans. In this case, each group is working on 
a different part of the same set of construction documents. When this happens, one 
group may need to reference the drawings belonging to another group. Assume the 
group working on the elevations and sections needs to reference the plan group’s 
floor plans to accurately draw the elevations. As you learned in Chapter 9, the INSERT 
command could be used to insert a floor plan drawing into the elevation drawings. 
However, inserting a drawing as a block reference also adds existing layers, blocks, 
dimension styles, text styles, and linetypes into the destination drawing. This dramat- 
ically increases the size of the drawing file. Also, if the plan drawings change and 
extensive revisions are made, any inserted plan drawings may need to be erased so 
that the drawings can be reinserted. Revising drawings in this manner can become a 
difficult and complex process. 

When using xrefs, a master drawing can be automatically updated to display the 
latest changes to the externally referenced files by other users. In addition, when an 
existing drawing file is brought into the current drawing as an xref, the referenced 
drawing's geometry is not added to the current drawing. Instead, any objects belonging 
to the reference drawing are only displayed on screen. This keeps the master drawing’s 
file size small. It also allows several drafters in a class or office to reference the same 
drawing file with the assurance that any changes to the reference drawing are applied 
to any drawing where it is used. 

XREF As previously discussed, the XREF command is used to reference existing 
a drawing files into the current drawing. To access this command, pick the External 
MEN ef Manager... Reference button from the Reference or Insert toolbar, pick Xref Manager... from the 


mM Insert pull-down menu, or enter xref or xr at the Command prompt. This displays the 
oo Xref Manager dialog box, Figure 17-1. This dialog box is a complete management tool 
toolbar for reference drawings and is discussed in detail in this chapter. 

External Reference 
eee C(t (‘i NM eee 
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Figure 17-1. ere Do mEtach sp sad 
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Advantages of Using External References 


One of the greatest benefits of using xrefs is that whenever the master drawing 
is opened, the latest version of the xref is displayed. If the original referenced drawing 
is modified while the master drawing is closed, any revisions to the reference file will 
automatically be reflected once the master drawing is opened. This is because AutoCAD 
reloads each xref upon the opening of the master drawing. 

Another benefit to using xrefs is that they can be referenced into a drawing that 
is then referenced into another drawing. This is called nesting. For example, indi- 
vidual details can be drawn in individual drawing files. Each detail is then referenced 
into a master drawing. The master drawing can then be referenced into yet another 
drawing that can be set up for plotting. If the original details are referenced into the 
master drawing and the master drawing is referenced into the plotting drawing, the 
details are displayed in the plotting drawing because they are nested inside the 
master drawing. See Figure 17-2. If any changes are made to the individual detail 
drawings and then plotting drawing is opened, the latest versions of the externally 
referenced details are displayed. 

Xrefs are similar to inserted drawings in that when an xref is selected in the 
master drawing, all objects in the reference drawing are highlighted. However, the 
advantage of using an xref over an inserted drawing is that the drawing geometry of 
an xref is only displayed, and not added, to the master drawing. This significantly 


Figure 17-2. 
Examples of nesting 
reference files. The 
original detail 
drawings are refer- 
enced into the 
master drawing and 
displayed as nested 
xrefs in the plotting 
drawing. 
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reduces the size of the master drawing file. You can also make the objects belonging 
to an xref a permanent part of the master drawing by binding the xref. This is 
discussed later in this chapter. 

Xrefs are also useful when you wish to display only a portion of the reference 
drawing in the master drawing. This can be accomplished by defining clipping 
boundaries that eliminate the display of certain portions of the reference drawing. 
Clipping xrefs is discussed later in this chapter. 


Attaching an Xref to the Current Drawing 


When you bring a reference drawing into the current drawing file, you are 
attaching it to the current drawing. Referencing a drawing file in this manner is 
similar to inserting a block. To attach an xref to the current drawing, enter the XREF 
command and pick the Attach... button in the Xref Manager dialog box. This displays 
the Select Reference File dialog box. Use this dialog box to browse to the folder that 
contains the desired reference drawing. Select the file to attach and pick Open when 
you are finished. 

Once a file to attach has been selected, the External Reference dialog box is 
displayed, Figure 17-3. This dialog box is used to indicate how and where the refer- 
ence is to be placed in the current drawing. It is similar to the Insert dialog box used 
for blocks. The name of the reference file and its path are shown in the upper-left 
corner of the dialog box. If you wish to change the drawing to be attached, pick the 
Browse... button and select a different file in the Select Reference File dialog box. 
When attaching an xref, pick the Attachment option in the Reference Type area. This 
option is active by default. The Overlay option is discussed later in this chapter. 

The Name: window contains the name of the drawing file being referenced. Picking 
the drop-down arrow allows you to access a list of existing references in the current - 
drawing. The Insertion point, Scale, and Rotation areas can be used to enter the xref 
insertion point, scaling, and rotation angle values. If the Specify On-screen check box is 
unchecked in the Insertion point area, you can enter absolute coordinates for the inser- 
tion point of the xref. Activate the check box if you want to pick the insertion location 


Figure 17-3. 
The External Reference dialog box is used to specify how an xref is attached to the current 
drawing. 
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on screen. Scale values for the xref can be set in the Scale area. By default, the X, Y, 


and Z scale values are set to 1. In most situations, the values are left at 1. You can enter 
new scale values, or you can have AutoCAD prompt you for the values on the 


command line by checking the Specify On-screen check box. The rotation angle for 
the inserted xref is set at 0 by default. You can specify a different rotation angle in the 
Angle: text box. If you check the Specify On-screen check box, AutoCAD prompts you 
for the rotation angle on the command line. 

The Retain Path check box allows you to save the path location for the xref. If the 
path is retained, AutoCAD will be able to locate the reference file and reload it the 
next time the master drawing is opened. If the Retain Path check box is unchecked, 
the path is not saved, and AutoCAD will look in the Support File Search Path locations 
to locate the reference file when the master drawing is opened. The Support File Search 
Path locations are specified in the Files tab of the Options dialog box. If the Retain Path 
check box is left unchecked, AutoCAD will only find the reference drawing if it is 
saved in the same directory as the master drawing, or if the path is listed in the 
Support File Search Path locations. If the xrefs used in your drawings are primarily stored 
as files on your local hard drive or a network drive, saving the xref path locations can 
be helpful. However, not saving xref paths may be more suitable when drawings are 
sent to other offices or students, and they do not have the same directory structure 
that you have. Sending drawing files that contain xrefs to other drafters and offices is 
covered later in this chapter. 

In the example given in Figure 17-3, the reference file Flr-001.dwg has been 
selected for attachment to the current drawing. Press the OK button to attach the 
reference. Because the Specify On-screen check box in the Insertion point area has been 
checked, the xref is attached to your cursor and you are prompted for the insertion 
point on the command line. Pick a point in the drawing, use object snaps, or enter 
absolute coordinates to place the reference into the drawing. The Flr-001 drawing has 
now been referenced into the current drawing. See Figure 17-4. In this example, the 
Fir-001 floor plan drawing has been referenced into a site plan drawing named Lot-16. 


Figure 17-4. 
Attaching an xref to a drawing. The floor plan drawing named Flr-001 has been referenced 
into a site plan drawing named Lot-16 (shown in color). 
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As you can see, the procedure for attaching an xref is similar to that used for 
inserting a block. Although the XREF and INSERT commands function in a similar 
manner, remember that externally referenced files are not added to the current drawing 
file’s database, while inserted drawings are. This is why using external references helps 
keep your drawing file size to a minimum. 


Professional 


Ti p As is the case with inserted blocks and drawings, an xref 
is placed on the current layer when attached to a drawing. 
When attaching reference files, it is advisable to create an xref 
layer for each reference that you plan on using. This makes it 


| easier to manage xrefs in your drawing. For example, if each 

| xref layer name is prefixed with Xref-, it becomes easier to 
apply layer filters in the Layer Properties Manager dialog box. 
Using this naming method, the reference file in Figure 17-3 
could be placed on a layer named Xref-Flr-001. 


Working with Dependent Objects in Xref Files 


When an xref has been attached to a drawing, any named objects belonging to 

the reference drawing, such as blocks and layers, are referred to as dependent objects. 
This is because the objects are only displayed in the current drawing and the actual 
object definitions are stored in the reference drawing. Dependent objects are named 
differently by AutoCAD when an xref is attached to a drawing. Dependent objects are 
renamed so that the xref file name precedes the actual object name. The names are sepa- 
rated by a vertical bar symbol (1). For example, a layer named A-wall within an externally | 
referenced drawing file named A-fp01 comes into the master drawing as A-fpO1lA-wall. 
This is done to distinguish the xref-dependent layer name from the same layer name 
that may exist in the master drawing. This also makes it easier to manage layers when 
several xrefs are attached to the master drawing, because the layers from each reference 
file are prefixed with unique file names. Xref-dependent layers cannot be renamed. 

It is important to remember that when an xref is attached, dependent objects such 
as layers are only added to the master drawing in order to support the display of the 
objects in the reference file. Any xref-dependent layers that are added are grayed out 
in the Layer Control box, Figure 17-5. This indicates that the layers cannot be set 
current or used to draw objects. However, xref layers can be turned off, frozen, or 
locked. In addition to controlling their display behavior, you can also change the 
colors or linetypes of xref layers. Changing a display property of an xref layer only 
affects the layer in the master drawing and does not modify the actual reference 
file(s). To assign a different color or linetype to an xref-dependent layer, access the 
Layer Properties Manager dialog box, select the layer, and change its color or linetype. 


Figure 17-5. 
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Professional 


Tip When attaching a drawing as an xref, the reference file 
comes into the master drawing with the same layer colors 
and linetypes used in the original file. If you are referencing, 
a drawing to check the relationship of objects between two 
drawings, it is a good idea to change the xref layer colors to 

make it easier to differentiate between the content of the 
master drawing and the xref drawing. Changing xref layer 
colors only affects the display in the current drawing and 
| not the original reference file. As discussed earlier, when 
| attaching xrefs, it is also recommended to place them on 
| specifically named layers so that they can be managed sepa- 
rately from other items in the master drawing. 


Attaching Xrefe with the AutoCAD DesignCenter 


The AutoCAD DesignCenter provides a quick method for attaching xrefs to the 
current drawing. To attach an xref in this manner, first display DesignCenter and use 
the tree view to locate the folder containing the file to be referenced. When the 
drawing is displayed in the preview palette, you can attach it as an xref using either 
of two methods. Right-click on the file icon and select Attach as Xref... from the 
shortcut menu, or drag and drop the drawing into the current drawing area using the 
right mouse button and select Attach as Xref... from the shortcut menu displayed. 
When the External Reference dialog box is displayed, enter the appropriate insertion 
values and pick OK. 


Exercise 17-1 ! 


Ee a layer named Xref-A-Fp02. Set the layer current. 

Use the XREF command to reference the a-fp02 drawing. 

Insert at 0,0 with a uniform scale of 1 and a rotation angle of 0. The main floor 

and upper floor of the movie theater should be on top of one another. 

@ If the a-fp02 drawing does not line up with the a-fp01 drawing, use the MOVE 
command to line the xref up with the main floor. 

@ Save the drawing as a-fp01. 


A 


Overlaying an Xref 


You may encounter many situations where you want to double-check the devel- 
opment of your drawing against another drawing in a project. In such cases, you can 
overlay a reference file over your drawing to compare the two. Overlaying an xref file 
on top of the current drawing allows you to view the xref without completely attaching 
it. This is accomplished by activating the Overlay option button in the External 
Reference dialog box after selecting the xref. 

The difference between an overlaid xref and an attached xref relates to how 
nested xrefs are handled. As discussed earlier in this chapter, attached xrefs can be 
nested into other reference files. When an xref is overlaid, it cannot become a nested 
xref. In other words, assume an xref is overlaid when it is referenced into a drawing 
named Kitchen. The Kitchen drawing is then referenced into a master drawing named 
Floor. When the Kitchen drawing is referenced, and it is attached or overlaid, the xref 
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Figure 17-6. wal 
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that was previously overlaid in the Kitchen drawing will not be brought into the Floor 
master drawing. The manner in which nested overlays are handled is shown in 
Figure 17-6. The detail drawing that is overlaid in the master drawing is not displayed 
when the master drawing is attached to the plotting drawing. Only nested xrefs that have 
been attached (the attached detail drawings) are carried into the plotting drawing. 


Exercise 17-2 

Open a-fp02. 

Create a layer named, Xref-A-Fp01. Set the layer current. 

Use the XREF command to reference the a-fp01 drawing. 

Select Overlay in the Reference Type area. 

Insert at 0,0 with a uniform scale of 1 and a rotation angle of 0. The main floor 
and upper floor of the movie theater should be on top of one another. 

If the a-fp01 drawing does not line up with the a-fp02 drawing, use the MOVE 
command to line the xref up with the main floor. 

Save the drawing as a-fp02. 
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Detaching, Reloading, and Unloading Xrefs 


As discussed earlier in this chapter, every time you open a drawing file containing 
an xref, the xref is also loaded and appears on screen. Xref files loaded in the current 
drawing are listed in the Xref Manager dialog box, Figure 17-7. Attached and overlaid 
xrefs remain in a drawing until you detach them. This can be accomplished by high- 
lighting the reference name in the Xref Manager dialog box and picking the Detach 
button. When you detach an xref file, any copies of the xref are erased, and all refer- 
enced data is removed from the current drawing. Any xrefs that are nested inside the 
detached file are also removed. The actual detachment does not occur until you press 
OK and close the dialog box. 

If you are referencing a drawing that is being created by another drafter or group, 
you may need to update the reference or reload it to ensure you have the latest 
version. As previously discussed, the latest saved version of the xref is loaded upon 
opening the master drawing. However, there may be cases where another drafter is 
editing the file you are currently referencing. If the other drafter has made changes 
and saved the drawing, the displayed referenced version you have is not current. To 
reload an xref file in your drawing, access the Xret Manager dialog box, highlight the 
xref file name, and select the Reload button. This instructs AutoCAD to redisplay the 
most current version of the file being referenced. 
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When a file is being referenced but is not being currently used, it may be desir- 
able to temporarily remove the file or unload it to conserve system resources. When 
you unload an xref, the file is not detached, but it is no longer displayed on screen 
and is not regenerated. To unload an xref, highlight the xref file name in the Xref 
Manager dialog box and select the Unload button. To redisplay the xref again, use the 
Reload button to reload the xref. 


Using the Xref Manager Dialog Box 


In addition to the attaching, detaching, reloading, and unloading functions previ- 
ously discussed, the Xref Manager dialog box is used to access current information 
about any xref files in the current drawing. Refer to Figure 17-7. The list of file names 
in the Reference Name column can be displayed either in list view or tree view. The 
list view display mode is displayed by default. It can be activated by picking the List 
View button located at the upper-left corner of the dialog box, or by pressing the [F3] 
key. The labeled columns displayed in list view are described as follows: 

e Reference Name. This column lists the names of xrefs in the current drawing. 

e Status. This column describes the current status of each xref. The xref status 

can be classified as one of the following: 

e Loaded. The xref is attached to the drawing or overlaid and is currently 
being displayed. 

e Unloaded. The xref is attached or overlaid but is not currently being displayed 
or regenerated. 
Not Found. The xref file was not found in a valid search path. 
Unresolved. The xref file is attached but cannot be read by AutoCAD. This 
status may be due to a corruption to the reference drawing. 

e Orphaned. The xref is attached, but it is a nested xref dependent upon the 
parent xref, which is unresolved or not found. 

e Reload. The xref is marked to be reloaded. This occurs when you highlight 
an xref file and pick the Reload button. This status will change to Loaded 
after the OK button is picked. 
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Figure 17-8. 
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e Unload. The xref is marked to be unloaded. This occurs when you highlight 
an xref file and pick the Unload button. This status will change to Unloaded 
after the OK button is picked. 

e Size. The file size for each xref is listed in this column. 

e Type. This column indicates whether the xref is attached or overlaid in the 

master drawing. 

e Date. This column lists the last date the reference file was saved. 

e Saved Path. This column displays the saved path to the reference file. If a file 

name appears here, the reference was attached without the path location saved. 

To view the xrefs in the tree view display mode instead of list view, pick the Tree 
View button near the top of the Xref Manager dialog box or press the [F4] key. The tree 
view listing displays nesting levels for the xrefs in the drawing. See Figure 17-8. 
When using the tree view display mode, the current drawing is indicated with the 
standard AutoCAD drawing file icon. Each xref file is listed below the current 
drawing icon as a sheet of paper with a paper clip. Nesting levels are shown in a 
format that is similar to the arrangement of file folders. The nesting levels indicate 
which xrefs belong to other drawing files. When using tree view mode, the xrefs can 
be selected and detached, reloaded, or unloaded using the same methods applied in 
list view mode. 

The xref icons take on different appearances in tree view depending on the current 
status of each xref. An xref whose status is unloaded will have an icon that is grayed 
out. A question mark indicates that the file was not found. An upward arrow shown 
with the icon means the xref has just been reloaded, and a downward arrow means 
the xref has just been unloaded. 


Updating Xref Faths 


As previously discussed, when attaching xrefs, you have the option of retaining 
the path location. If an xref is attached with the path saved, the path appears in the 
Saved Path column in the Xref Manager dialog box. If an xref file cannot be found in 
the saved location when the master drawing is opened, AutoCAD searches a library 
path, which includes the current drawing folder and the Support File Search Path loca- 
tions set in the Files tab of the Options dialog box. If a file with a matching drawing 
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name is found, it is resolved. In such a case, the Saved Path location differs from 
where the file was actually found. You can check this in the Xref Manager dialog box 
by highlighting an xref name and then comparing the path listed in the Saved Path 
column with the listing in the Xref Found At area. To update the Saved Path location, 
pick the Save Path button at the bottom of the Xref Manager dialog box. 

When a reference drawing has been moved and the new location is not on the 
library path, the xref file status is indicated as Not Found. You can update the path to 
refer to the new location by selecting the Browse... button in the Xref Found At area. 
Using the Select new path dialog box, go to the new folder and select the desired file. 
Then, pick Open to update the path. When you pick OK, the xref is automatically 
reloaded into the drawing. 


Binding an External Reference 


An xref file can be made a permanent part of the master drawing as if it had been 
a block inserted with the INSERT command. This is called binding an xref. Binding is 
useful when you need to send the full drawing file on disk to a client, another student, 
or to a plotting service. 

When a drawing is inserted into another drawing with the INSERT command, 
any blocks, layers, linetypes, dimension styles, and text styles that belong to the 
inserted file are carried into the destination drawing. Binding an xref to a master 
drawing has a similar effect. When an xref is bound, the reference file is converted 
into a block in the master drawing, and any blocks, layers, linetypes, dimension 
styles, and text styles belonging to the xref file are made a permanent part of the 
master drawing. Any bound objects from the xref file, such as layers, can then be used 
as desired in the master drawing. As previously discussed, when an xref is attached 
to a drawing, all dependent objects in the reference file are given unique names by 
AutoCAD. When an xref is bound to the master drawing, the dependent objects are 
renamed again to reflect that they have become a permanent part of the drawing. 

To bind an xref, access the Xref Manager dialog box, highlight the xref to bind, 
and select the Bind... button. This displays the Bind Xrefs dialog box, which includes 
the Bind and Insert option buttons. See Figure 17-9. 

When the Bind option is selected, the xref and any copies of the xref are 
converted to blocks in the drawing. All instances of the block are named using the 
same name as the reference file's name. In addition, all dependent objects, such as 
blocks, layers, linetypes, dimension styles, and text styles, are added to the master 
drawing and renamed. The xref name is kept with the names of all dependent objects, 
but the vertical line in each name is replaced with two dollar signs ($$) with a number 
in between. For example, a layer named A-fp01lA-wall is renamed A-fp01$0$A-wall 
when the xref is bound using the Bind option. The number between the dollar signs 
is automatically incremented if there is already an object definition with the same 
name. For example, if A-fp01$0$A-wall already exists in the drawing, the layer is 
renamed to A-fp01$1$A-wall. In this way, unique names are created for all xref- 
dependent object definitions that are bound to the master drawing. 

Using the Insert option binds the xref as if you had inserted a drawing with the 
INSERT command. All copies of the xref are converted into blocks and named using 


Figure 17-9. 
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the same name as the reference file’s name. Also, all named objects, such as blocks, 
layers, linetypes, and styles, are added into the master drawing as named in the orig- 
inal xref file. For example, if an xref named S-fp03 is bound, and it contains a layer 
named S-beam, the xref-dependent layer S-fp03IS-beam is renamed to S-beam. The 
xref name prefix is removed from all xref-dependent objects, leaving only their orig- 
inal names from the reference drawing. If there is already a named object with the 
same name as the xref-dependent object, then the xref object takes on the properties 
of the master drawing's named object. For example, assume an xref containing a 
block named A-fp01IToilet is bound into the drawing with the Insert binding option. If 
there is already a block named Toilet, any Toilet blocks from the reference file take on 
the same properties as the Toilet block in the master drawing. If the Toilet block defi- 
nition from the xref is different from the Toilet block definition in the master drawing, 
the xref block is updated to match the master drawing's definition. 

Binding a drawing is usually not an ideal option when using xrefs. Remember 
that the purpose of attaching an xref is to reference the drawing. When you bind an 
xref to the master drawing, the link to the reference file is broken, and any changes to 
the reference file are no longer automatically applied when the master drawing is 
opened. Also, when an xref is bound, the size of the master drawing is increased 
because the binding operation inserts the entire contents of the xref file. 

In some cases, you may only need to bind one or more specific named objects 
from an xref into the master drawing, rather than the entire xref. If you only need to 
bind a selected item, such as a block or a layer, you can use the XBIND command. This 
command is discussed in the next section. 


Binding Individual Xref Objects 


As previously discussed, it may be counterproductive to bind an entire xref to the 
master drawing when you only need selected objects from the original xref file. For 
example, you may want to use a layer from a reference file after the xref is attached 
without binding the entire xref to the master drawing. This helps keep the size of the 
master drawing file small. Individual xref-dependent objects such as blocks, layers, 
linetypes, text styles, and dimension styles can be bound to the master drawing using 
the XBIND command. 

Binding an individual object only inserts the definition of the item into the 
master drawing. For example, assume you want to bind a block from the xref file to 
the master drawing. When using the XBIND command, only the block definition is 
inserted into the master drawing. Any block instances in the xref file using the same 


XBIND definition remain in the reference file. The block can then be inserted into the master 

EN drawing, and since the entire xref was not bound, the master drawing can still be 
= Object updated to display the latest version of the xref. 

eins To access the XBIND command, pick the External Reference Bind button from the 

ka ua Reference toolbar, pick Object from the Modify pull-down menu and then pick Bind... 

ee from the External Reference cascading menu, or enter xb or xbind at the Command 


а prompt. This displays the Xbind dialog box, Figure 17-10. This dialog box allows you 
tuer eue, 10 Select individual xref-dependent objects for binding. 

Bind As shown in Figure 17-10, there are currently six reference files in the master 
drawing. Each xref file is indicated by a drawing icon. You can click the plus sign (+) 
next to an icon to display a list of items that are dependent upon an xref. The xref- 
dependent objects belonging to the Flr-001 xref file are shown in Figure 17-11. There 
are five types of dependent objects in an xref. These include blocks, dimension styles, 


layers, linetypes, and text styles. Each type has a group listing under the selected xref 
file in the Xbind dialog box. 
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Figure 17-10. 
The Xbind dialog box is used to individually bind xref-dependent Objects to the master drawing. 
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Figure 17-11. 
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To select an individual xref-dependent object, you must first expand the соггезроп- 
_ ding group listing by clicking on the plus sign next to the group icon. In Figure 17-12, 
the block group has been expanded to list the xref-dependent blocks in the xref 
drawing. To select an object for binding, highlight it and pick the Add button. The 
. names of all objects selected and added are displayed in the Definitions to Bind list on 
the right. Each xref-dependent object appears with the xref name prefix, the vertical 
bar symbol, and the object name. When all desired objects have been selected, pick 
the OK button. A message displayed on the command line indicates how many 

objects of each type were bound. 


Figure 17-12. 
You can select an individual object to bind by expanding the corresponding group listing, 
selecting the desired item, and picking the Add button. 
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When an individual object is bound to the master drawing, it is automatically 
renamed. When using the XBIND command, objects are renamed in the same manner 
as objects bound with the Bind... option in the Xref Manager dialog box. The renaming 
method replaces the vertical bar symbol in the object name with two dollar signs and 
a number, typically 0. For example, after binding, a block named Sink belonging to the 
xref file named Еіг-001 (Flr-001ISink) would be named Flr-001$0$Sink. 

If you bind an xref-dependent layer but not the linetype assigned to it, the line- 
type will be automatically bound to the master drawing by AutoCAD. A new linetype 
name, such as Flr-001|Hidden, will be assigned to the linetype. 


Exercise 17-5 

Open a-fp01. 

Create a layer named Xref-Ex16-9. Set the layer current. 

Use the XREF command to reference the ex16-9 drawing. 

Select Overlay in the Reference Type area. 

Insert at 0,0 with a uniform scale of 1 and a rotation angle of 0. 

Use the XBIND command to bind in a couple of blocks and text styles. 
Detach the ex16-9 xref. 

Save the drawing as a-fp01. 
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Clipping an External Reference 


When creating architectural construction documents, it is often necessary to 
include many different views and portions of a building. Typically, the documents 
will contain detail drawings showing how building components are assembled or 
details of a particular design, such as the craftsmanship of a column. When using 
xrefs, a very useful feature is the ability to display specific parts of a drawing by clip- 
ping away the portions that are unnecessary. AutoCAD allows you to create a 
boundary that displays only a selected part of an external reference. All objects in the 
xref outside the border are removed, or clipped. Objects that fall partially within the 
boundary appear to be trimmed at the boundary line. Although these objects appear 
to be trimmed, the original reference file is not changed in any way. Clipping is 
applied to the display graphics of an xref, and not to the actual xref definition. 

The XCLIP command is used to create and modify xref clipping boundaries. To 
access the XCLIP command, pick the External Reference Clip button from the Reference 
toolbar, pick Xref from the Clip cascading menu in the Modify pull-down menu, or 
enter xc or xclip at the Command prompt. The command sequence for creating the 
rectangular boundary shown in Figure 17-13 is as follows: 


Command: xc or xclip.J 

Select objects: (select any number of xref objects) 

Select objects: „1 

Enter clipping option 

[ON/OFF/Clipdepth/Delete/generate Polyline/New boundary] «New»: J 

Specify clipping boundary: 

[Select polyline/Polygonal/Rectangular] «Rectangular»: (press [Enter] fo create a 
rectangular boundary) 

Specify first corner: (pick tlie first corner outside the area you wish to clip) 

Specify opposite corner: (pick the opposite corner of the rectangular clip) 


Architectural AutoCAD Drafting/Design/Presentation 


mn c—— c ааа вава 


Figure 17-13. 

Creating an xref clipping boundary with the XCLIP command. A—The existing reference 
drawing of the main floor. B—The Rectangular boundary selection option is used to create a 
boundary around the kitchen area of the drawing. C—The kitchen area is displayed with the 
rest of the building clipped away. 
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he Select objects: prompt allows you to select any number of xrefs or copied xrefs 
to be clipped. Press [Enter] to accept the default New boundary option. This option 
allows you to select the clipping boundary. The other options of the XCLIP command 
include the following: 

e ON and OFF. The clipping feature can be turned on or off as needed by using 
these options. Using the OFF option will turn off the clipped boundary edge, 
restoring the entire xref. The display of the clip can be restored by entering the 
ON option. 

e Clipdepth. This option allows a front and back clipping plane to be defined. 
The front and back clipping planes define what portion of a 3D drawing is 
displayed. An introduction to 3D drawing is provided in Chapter 25. 

e Delete. To remove a clipping boundary completely, use this option. The clip- 
ping boundary selected can be currently on or off. When deleted, it will no 
longer be part of the xref. 

* Generate Polyline. This option allows you to draw a polyline object to repre- 
sent the clipping border of the selected xref. l 

Note that the objects outside of the clipping boundary in Figure 17-13 are no 

longer displayed once the command is completed. A clipped xref can be edited in the 
same way as an unclipped xref. Also, the clipping boundary moves with the xref. If 
the clipped xref contains nested xrefs, the nested xrefs outside the parent xref's clip- 
ping boundary are also clipped away. 

In addition to the Rectangular clipping boundary option, two other options for 

defining a boundary are available. These options are described below: 

e Select polyline. This option allows you to select an existing polyline object as a 
boundary definition. The border can only be composed of straight line segments, 
so any arc segments in the selected polyline are treated as straight line segments. 
If the polyline is not closed, the start and end points of the boundary are 
connected. 

e Polygonal. This option allows you to pick points to create an irregular polygon 
to be drawn as a boundary. When finished selecting points for the polygonal 
shape, press [Enter] to close the start and end points of the clip. 

When using the XCLIP command with the Polygonal or Rectangular clip options, 

the clipping boundary is invisible by default. The clipping boundary can be displayed 
by setting the XCLIPFRAME system variable to 1. The clipping frame is turned on and 
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Figure 17-14. 
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is placed on the layer the xref was inserted on. The clipping frame will plot if displayed. 
By default, the XCLIPFRAME system variable is set to 0 (off). The different types of 
clips with the clipping boundary turned on are shown in Figure 17-14. 

Notice in Figure 17-14 that a circular clipping boundary is used with the Select 
polyline clip option. A circular boundary can be created in the following manner. First, 
draw a polygon with multiple sides around the area you plan on clipping. Then, use 
the PEDIT commands Spline option to smooth the corners of the polygon. The resulting 
polygon should appear round. You can then use the XCLIP command with the Select 
polyline option to select the splined polygon as the clipping boundary. 


Exercise 17-4 


Start a drawing using one of your templates. 
Create a layer named Xref-Ex16-9. Set the layer current. 
Use the XREF command to reference the ex16-9 drawing. 
Select Attachment in the Reference Type area. 
Insert at 0,0 with a uniform scale of 1 and a rotation angle of 0. 
Copy the xref three times across your drawing. 
Use the XCLIP command to create a rectangular and polygonal clip on the first 
two copies. 
Draw a polygon on the third copied xref. Use the PEDIT command to spline the 
polygon. Use the Select polyline option in the XCLIP command to create a clip 
from the splined polygon. 
Ф Use the XCLIPFRAME command to turn on the clipping frames. 
@ Save the drawing as ex17-4. 
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Editing Reference Drawings 


There may be instances where you find that an xref attached to a master drawing 
requires editing. Xrefs may be edited using in-place reference editing with the REFEDIT 
command. Editing xrefs in place is similar to editing blocks in place, which was 
discussed in Chapter 9. The REFEDIT command allows you to edit a reference drawing 
in the master drawing without having to open the original reference file. Any changes 
to the reference drawing can then be saved back to the original xref file without 
exiting the master drawing. You can also edit nested xrefs in this manner. This method 
of editing saves time when you notice something on the xref that is drawn incorrectly 
and you want to quickly revise it without having to find the reference file, open it, 
and edit it. 


Reference editing is best suited for minor revisions. 
Larger revisions should be done inside the original drawing. 


Making major changes with reference editing can decrease 
| the performance of AutoCAD because additional disk space 
is used. 


To use the REFEDIT command with an external reference, pick the Edit block or 
Xref button from the Refedit toolbar, pick Edit Reference from the In-place Xref and 
Block Edit cascading menu in the Modify pull-down menu, or enter refedit at the 
Command prompt: 


Command: refedit.! 
Select reference: (select the xref to edit) 


After you select an xref, the Reference Edit dialog box is displayed, Figure 17-15. 
A preview image of the selected xref is shown in the Preview: panel, and the name of 
the file is highlighted. In the example shown in Figure 17-15, the point at which the 
xref was selected coincided with the location of a block in the xref drawing. The block 
is listed as a nested block under the xref file name in the Reference name: area of the 
Reference Edit dialog box. 

In the Path: area, the check box labeled Enable unique layer and symbol names is 
active by default. This option renames dependent objects that are extracted, or temporarily 
removed from the reference drawing, during editing. If this check box is selected, 
layer and object names are given the prefix $$, with n representing an incremented 
number. This is similar to the renaming method used when an xref is bound. If the 
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Figure 17-16. 

The nested block is 
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selected from the 
xref in tree view. 
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check is removed, dependent objects are named as they appear in the original refer- 
ence drawing. Once the editing sequence is finished, the objects are renamed again, 
using the original xref-dependent names created with the File namelObject name naming 
convention. 

If the selected xref contains other xrefs or blocks, the Reference name: area will 
list any nested references in tree view depending on what you selected after entering 
the REFEDIT command. In the example given in Figure 17-15, a nested block named 
Ev612cmplBlocking was selected in the Ev612cmp xref. If the icon next to the block 
name is selected in tree view, an image preview of the block is then displayed in the 
Preview: panel. See Figure 17-16. If you originally select an xref to edit and there are 
several levels of nested xrefs and blocks listed, you can pick the Next button to cycle 
through them. 

Pick OK after selecting the reference to edit in the Reference Edit dialog box. The 
following prompt is then displayed: 


Select nested objects: 


This prompt asks you to pick objects that belong to the previously selected xref 
or block. Pick any objects in the xref that are to be edited, and then press [Enter]. The 
nested objects that you select make up the working set. If multiple copies of the same 
xref are displayed, be sure to pick objects from the xref you originally selected when 
you entered the REFEDIT command. 

After you are done selecting nested objects to be edited, the Refedit toolbar 
appears, if it is not already displayed. The toolbar displays the name of the selected 
reference drawing that is being edited and is left on screen for the remainder of the 
reference editing session. You can use the toolbar to add objects to the working set, 
remove objects from the working set, and save or discard changes to the original xref 
file. The REFSET command can also be used to add objects to the working set or 
remove objects from the working set, during reference editing. 

If an object is added to the working set, it is extracted, or removed, from the xref 
drawing. Also, any object that is drawn during the reference edit is automatically 
added to the working set. After you have created the working set, any non-selected 
objects in the reference drawing are faded, or grayed out. The objects in the working 
set appear in their normal colors with no shading applied. You can then use any 
drawing or editing commands to alter the reference drawing objects. In the example 
shown in Figure 17-174, the text objects have been selected from the Ev612cmp xref 
drawing so that they can be changed to a different color. 

Once the necessary changes have been made, pick the Save back changes to 
reference button from the Refedit toolbar. If you wish to exit reference editing without 
saving changes, pick the Discard changes to reference button. You can also save or 
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Figure 17-17. 

Editing an xref with the REFEDIT command. A—Objects that are not selected for the 
working set are grayed out. B—Once the reference edit is complete, the xref is updated and 
displayed with the changes. The text objects shown in color have been assigned a different 
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discard changes and end the editing session by using the REFCLOSE command. If 
you save changes, pick OK when AutoCAD informs you that all reference edits will 
be saved. All instances of the xref are then immediately updated. See Figure 17-17B. 


All reference edits made using the REFEDIT command are 
saved back to the original reference drawing file and affect any 


| other drawing that references the edited file. For this reason, it 
is critically important that external references be edited only 
with the permission of your instructor or supervisor. 


Configuring AutoCAD to Work with Xref Files 


When working with external references, it is important to understand how 
AutoCAD finds and uses reference files. The following sections discuss the configu- 
ration options that should be considered when using xrefs. 


Adding Search Paths for Reference Files 


As discussed earlier in this chapter, when you open a drawing that contains an 
xref, AutoCAD searches for the file path in order to load the xref file. If the file path 
was saved when the xref was attached to the drawing, AutoCAD looks to the saved 
path for the reference file. If the path is not found, AutoCAD looks in the Support File 
Search Path locations for the reference. As previously discussed, the Support File 
Search Path locations are specified in the Files tab of the Options dialog box. 

When you open a master drawing, you may find that an external reference file 
cannot be loaded because AutoCAD cannot locate the xref file. This can happen when 
the xref file has been moved to a different location and the saved path is no longer 
valid, or if the file was attached without a saved path location. To prevent this from 
occurring, you can store xref files in custom folders and add the folder locations to 
the Support File Search Path so that AutoCAD can find any files that need to be loaded. 
To add a path in this manner, access the Options dialog box and select the Files tab. 
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Then pick the plus sign (+) next to the Support File Search Path listing to expand the 
list of search paths. These paths are created by AutoCAD and are required in order 
for AutoCAD to function. 

Next, select the Add... button. This creates another level in the list. Type in the 
path name, or pick the Browse... button to locate the folder you are adding. When 
you are finished, press [Enter] or pick OK. AutoCAD's search for reference files will 
include the new path when a master drawing is opened. 


Professional 


Tip Avoid adding too many paths to the Support File Search 
Path listing. The more paths you add, the longer it will take 


for AutoCAD to access support files it needs in order to 

— function. If you are using many different search paths for 

хеб, you can add them to the Project Files Search Path folder. 
This is discussed next. 


Adding Search Paths to Project Folders 


An efficient way to manage search paths for xref files is to assign the paths to 
projects associated with drawings. Drafters often work on projects that include a 
large number of drawings constructed from various sources. In AutoCAD, if you 
have several master drawings that are accessing xref files from different directories, 
you may find it useful to name a project that describes the drawings and stores the 
xref search paths. Each drawing can then be assigned to a project name so that when 
the drawing is opened, AutoCAD finds the search paths needed to load the xref files. 
Creating projects in this manner is useful when drawings are sent to other drafters or 
to locations that do not have access to the local directories you are using. Projects are 
defined as folders in the Project Files Search Path folder located in the Files tab of the 
Options dialog box. 


Professional 


Tip If you are sharing drawing files with offices, contractors, 
or clients outside of the local computer directories in your 
office or classroom, do not save default search paths when 
attaching xrefs. If you check the Retain Path check box in the 


External Reference dialog box when attaching an xref, and 
o then send a drawing to an outside location, AutoCAD may 
_ not be able to find the reference file because the path loca- 
- tions are pointing to your local directories. Set up project 
folders and search paths so that AutoCAD will always look 
in the Project Files Search Path for the reference files. 


When you create project names in the Project Files Search Path folder and assign 
search paths to them, AutoCAD will search these paths before searching in the Support 
File Search Path folder. This helps improve system performance, because AutoCAD 
does not have to sift through the files in the support directories. 

You can create as many project folders as you need, but only one can be made 
active for AutoCAD to search at any given time. To create a project folder, first expand 
the Project Files Search Path folder in the Options dialog box and press the Add... 
button. By default, there are no project folders saved. Type in the name of the new 


Architectural AutoCAD Drafting /Design/Presentation 


project folder. Then, to add the search paths for the folder, press the Add... button and 
type in the first search path or use the Browse... button to select a directory. Each time 
you need to add another path, press the Add... button. When finished specif ying the 
paths, select the project folder and press the Set Current button to set the project 
current. Now, if AutoCAD cannot find a reference file when a drawing is opened, it will 
look through the Project Files Search Path folder for the missing xref. In Figure 17-18, a 
project folder named Reference is shown with search paths added. 

In many cases, drafters work on several different drawing projects at once 
throughout the lifetime of a project. In this text, you have been working on two different 
projects, a townhouse drawing and a movie theater. For such applications, you may 
want to set up two project folders, one for each drawing project. Each folder can have 
its own set of search paths pointing to the xref files used in each project, and you can 
name the projects Townhouse and Movie Theater. 

Only one project folder can be current at any time, so if you are working on a 
drawing in the townhouse project, set the Townhouse folder current so that AutoCAD 
can search through it when locating xref files. Set the Movie Theater folder current if 
you are working on a drawing in the movie theater project. If you work on the movie 
theater drawings with the Townhouse project folder current, AutoCAD will only search 
through the Townhouse folder for xref files. The files will not be found if the search 
paths are not listed in the currently active project folder. 

If you have multiple project folders stored in the Project Files Search Path folder, 
you can ensure that xref files will be found regardless of the currently active project 
folder. This can be accomplished by using the PROJECTNAME system variable. This 
variable allows you to store the name of the project folder in each drawing belonging 
to the project. When a drawing containing xrefs is opened, AutoCAD will use the 
project name to search for xref files in all paths of the corresponding project folder 
regardless of the current folder. For example, if you set the Townhouse project folder 
current but also want to work on the movie theater drawings, you can store a value 
for the PROJECTNAME system variable in each of the movie theater drawings. When 


Figure 17-18. 
Creating a project folder and assigning search paths in the Project Files Search Path folder. 
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prompted for the value in each drawing, simply enter the name of the project folder 
(Movie Theater). This is a good way to complete the project search path definition for 
all drawings in a project. 


Understanding Demand Loading 


When a drawing containing xrefs is opened, AutoCAD does not always load the 
entire contents of the xref files in order to display them on screen. This is because 
AutoCAD uses demand loading when loading an xref file into the master drawing. 
Demand loading controls how much of an xref is loaded when it is attached to the master 
drawing. When demand loading is enabled, the only portion of the xref file loaded is the 
part necessary to regenerate the master drawing. This improves performance and saves 
disk space, because the entire xref file is not loaded. For example, any objects on frozen 
layers, as well as any data outside of clipping boundaries, is not loaded. 

Demand loading is enabled by default. To check or change the setting, access the 
Open and Save tab of the Options dialog box. The three demand loading options are 
found in the Demand load Xrefs: drop-down list in the External References (Xrefs) 
area. The options are described as follows: 

e Enabled. When this option is active, demand loading is turned on in the 
current drawing. If a drawing is being referenced into the currently open 
drawing, it becomes a read-only file and no other users can edit the reference 
file. Other users, however, can reference the file into another drawing. 

e Disabled. When this option is active, demand loading is turned off in the 
current drawing. If a drawing is being referenced into the currently open 
drawing, it remains available so that another user can open and edit the refer- 
ence file. 

e Enabled with copy. When this option is active, demand loading is turned on in 
the current drawing, but the xref file can still be opened and edited by another 
user. This option is similar to the Disabled option. However, AutoCAD copies 
the xref file to a temporary directory and demand loads it, treating it as a 
completely separate file from the original xref file. 

Two additional xref options are included in the External References (Xrefs) area 
of the Open and Save tab of the Options dialog box. These options are controlled by 
check boxes and have an AutoCAD drawing icon beside them. The icon represents 
that the option setting is saved in the active drawing. The two options are enabled by 
default and are described below: 

e Retain changes to Xref layers. This option allows you to save changes to xref 
layer states in the active drawing. Any changes to layers in the master 
drawing take precedence over the layer settings from the xref file the next 
time the master drawing is opened. For example, if you decide to freeze 
several xref layers or assign different colors to them, the new layer states will 
be retained the next time the xref is loaded into the current drawing. 

e Allow other users to Refedit current drawing. This option controls whether 
other users can edit the currently open file with the REFEDIT command. If this 
option is enabled, the current drawing can be edited in place when it is open 
and referenced by another file. 


Exchanging Drawings with Other Users 


Many times in architectural projects, the construction documents are developed 
from several different sources. For example, the design, floor plans, and elevations 
are produced by the architect, the beams, columns, and structural elements are devel- 
oped by a structural engineer, the site plan may be provided by a civil engineer, and 
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the electrical plan is supplied by an electrical engineer. Each source requires some of 
the same drawings that the others are using or creating. When drawings have to be 
shared, they are commonly sent electronically using e-mail. The necessary files are 
attached to an e-mail message and transmitted on the Internet. Any files that are 
referenced by other drawings are included in the transmission. 

As previously discussed, it is recommended that you do not save the path loca- 
tions for xref files when they are attached to drawings and you are sending the draw- 
ings to an outside user. This is because each office will have a different computer 
directory structure. Search paths should be entered in the Project Files Search Path 
folder so they can be used by AutoCAD to find the files when loaded. This way, other 
users who receive all of the files in the project will be able to access any xref files 
provided they have the same listings in the Project Files Search Path folder. 

When you e-mail drawings to an outside source, there may be instances where 
the recipient does not have all of the font files, plot style table files, and xref files after 
the transmission. When this occurs, the drawing features may be displayed differ- 
ently on the recipient’s computer, or critical components may be absent. To help 
prevent such problems, AutoCAD provides a tool that can be used to locate all files 
associated with a drawing file and copy them to a directory so that they can be 
quickly compiled and transmitted. This feature is called eTransmit and is available in 
AutoCAD 2000i only. It is discussed in the following section. 


Using the eTransmit Feature in AutoCAD 2000i 


The eTransmit feature simplifies the process of sending a drawing file by e-mail 
by creating a transmittal file. The transmittal file contains the DWG file and all font 
files, plot style table files, and xrefs associated with the drawing. 

To use the eTransmit feature, pick the eTransmit button from the Standard toolbar, 
select eTransmit... from the File pull-down menu, or type etransmit at the Command 
prompt. This accesses the Create Transmittal dialog box, Figure 17-19. 

Use the General tab of the Create Transmittal dialog box to specify the settings for 
the transmittal file. The features and options in this tab are described as follows: 

e Notes: text box. Text entered in this text box is included in the transmittal 

report, which is a text file included in the transmittal. 

e Type: drop-down list. The transmittal can be created in one of three formats 

selected from this drop-down list. By default, the files can be compressed into 
a self-extracting zip (EXE) file. The recipient can then simply double-click on 
the file and the individual files are automatically extracted. Another option is 
to compress the files into a single zip (ZIP) file. With this option, the user must 
have a utility program designed to work with ZIP files. The third option is to 
create a folder containing all files to be transmitted. 


Professional 


Tip When transmitting files through e-mail, the smaller the 
size of the files being transferred, the quicker they are sent 
® and received. Therefore, it is generally best to minimize the 
T size of the files being transferred. If the recipient has a ZIP 
>) utility, sending a ZIP file is the best option because a ZIP file 
is smaller than a corresponding self-extracting zip file. The 
folder option results in the slowest transmittal. 
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Figure 17-19. Add notes to be Select type. Fath location 
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e Password... button. Picking this button allows you to create a password for 
the transmittal. 

e Location: drop-down list. The path listed in this drop-down list specifies the 
location where the transmittal is to be placed. You can pick the Browse... 
button to select a different location. 

e Convert drawings to: check box. Check this check box if you want to convert 
the drawing files to an older version of AutoCAD. This option is useful when 
the recipient is using an older release of the software. Select the desired 
version from the drop-down list. 

e Preserve directory structure. Using this option allows you to maintain the 
folder locations of the transmitted files. That is, every folder containing a trans- 
mitted file, plus every folder containing another folder containing a trans- 
mitted file, is included in the transmittal. 

e Remove paths from xrefs and images. Check this check box to remove the 
paths of the associated xref and image files. This allows the recipient to relo- 
cate the xrefs and image files. This option is active by default. 

e Send e-mail with transmittal. Checking this check box automatically starts the 
default e-mail program when a transmittal is created. 

* Make Web page files. Select this option to produce a Web page with a link to 
the transmittal. 

The Files tab of the Create Transmittal dialog box displays the files to be included 
in the transmittal. See Figure 17-20. There are four types of associated files that can 
be included. These are font maps, shape files, plot style table files, and xrefs (addi- 
tional DWG files referenced by the drawing being transmitted). 
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Figure 17-20. 
The Files tab of the Create Transmittal dialog box shows the files to be transmitted. 
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The Include fonts check box determines whether font map files and shape files are 
included in the transmittal. If the drawings being transmitted use standard AutoCAD 
fonts, it is likely that the recipient already has these files, so there is no need to send 
them. 

If you want to include any other files in the transmittal, you can pick the Add 
File... button to access the Add file to transmittal dialog box. Any files you select are 
added to the transmittal, and they are listed in the Files tab. 

The Report tab of the Create Transmittal dialog box displays the text to be included 
in the transmittal report (the text file included in the transmittal). The report records 
the time and date when the transmittal is created, lists the files included in the trans- 
mittal, and provides some general notes regarding the file types included. The report 
is saved as a TXT file with the same name as the transmittal. 


Exercise 17-5 
Эреп a-fp01. 

4 the eTransmit feature to create а ZIP file containing the drawing and all 

related files. 

Ф Create a second transmittal file using the self-extracting zip file format. 

Ф Create a third transmittal using the Folder (set of files) option. 

@ Using Windows Explorer, compare the file size of the ZIP file, the self-extracting 
zip (EXE) file, and the transmittal folder. 
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What command is used to bring an external reference into a drawing? 

A drawing that contains one or more xrefs is called the drawing. 

Name two advantages of using xrefs as opposed to inserting entire drawing files 
when referencing drawings. 

Name two methods used to open the Xref Manager dialog box. 

Briefly explain how to attach an external reference to the current drawing. 
What is the function of the Retain Path check box in the External Reference dialog 
box? 

Assume an externally referenced drawing named Flr-001 contains a layer named 
A-wall. What is the layer renamed to when the drawing is attached? 

Briefly explain how to attach an xref to the current drawing using the AutoCAD 
DesignCenter. 

What is the purpose of overlaying an xref and how is it different from attaching 
an xref? 

Explain the difference between detaching and unloading an xref. 


. How can you quickly reload an xref file in the current drawing? 


How can you display nesting levels for xrefs in the current drawing in the Xref 
Manager dialog box? 


. If a referenced drawing has been moved and the new path location is not stored 


on the library path, how can you update the path to refer to the new location? 


. Briefly explain what occurs when you bind an xref to a drawing. 
. Give two reasons why binding a drawing is usually not an ideal option when 


using xrefs. 
Which command is used to bind individual xref-dependent objects to a drawing? 
Briefly explain how to bind an xref-dependent layer to a drawing. 


. What is the purpose of the XCLIP command? 

. What command is used to edit xref drawings in place? 

. Where are the search paths in the Support File Search Path listing accessed? 

. Briefly explain how to set up a project folder for search paths related to the draw- 


ings in a project. 


. Name the system variable that is used to store the name of a project folder in a 


drawing related to the project. 


. Define demand loading. 
. What is the function of the Retain changes to Xref layers option in the Open and 


Save tab of the Options dialog box? 


Architectural AutoCAD Drafting/Design/Presentation 


Drawing Problems m. 

. Open 14-ResA. "LO 
. Create a layer named Xref-Floor and set it current. pw 
. Xref in 16-ResA. Proje 
. Change all the layers in the xref to one color. Residenti 

- ; esidential A 
. Freeze the xref dimension layer. 
Use the ROTATE and MOVE commands to place the xref directly over the 
building outline in the site plan. 
. Verify that the building outline on the site plan matches the xref's exterior 


walls. If the outline does not match, adjust the building outline accordingly. 
. Save the drawing as 17-ResA. 
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. Open 14-ResB. 

Create a layer named Xref-Floor and set it current. 

Xref in 16-ResB. 

Change all the layers in the xref to one color. 

Freeze the xref upper floor layers and the main floor dimension layer. 

Use the ROTATE and MOVE commands to place the xref directly over the 

building outline in the site plan. 

. Verify that the building outline on the site plan matches the xref's exterior 
walls. If the outline does not match, adjust the building outline accordingly. 

. Save the drawing as 17-ResB. 
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3. A. Open 14-Multifamily. 


B. Create a layer named Xref-Floor and set it current. Project 
C. Xref in 16-Multifamily. Multifamily 


D. Change all the layers in the xref to one color. 

E. Freeze the main floor xref dimension layer. 

F. Use the ROTATE and MOVE commands to place the xref directly over the 
building outline in the site plan. { 

С. Verify that the building outline on the site plan matches the xref’s exterior 
walls. If the outline does not match, adjust the building outline accordingly. 

H. Save the drawing as 17-Multifamily. 
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Open 16-Commercial-Upper. 

Create a layer named Xref-Main and set it current. 

Xref in 16-Commercial-Main. 

Change all the layers in the xref to one color. 

Freeze the main floor xref dimension layer. 

Use the ROTATE and MOVE commands to place the xref directly over the 

building outline in the site plan. 

G. Verify that the upper floor matches the xref’s main floor exterior walls. If the 
outline does not match, adjust the wall accordingly. Note some of the walls 
cantilever over the main floor in the diagram below. 

H. Save the drawing as 17-Commercial. 


Commercial 


mm OO > 


(Cynthia Bankey Architect, Inc.) 


а -Architectural AutoCAD Drafting/Design/Presentation 


$T 
Learning Objectives 


CHAPTER 


Ian 
TATE 


Important Terms 


beams 

blocking 

brick veneer construction 
columns 

concrete masonry unit (CMU) 
concrete slab foundation system 
decking 

dry rot 

floor joist foundation system 
foundation plan 

foundation vents 

foundation wall 


load bearing walls 
mud sill 

one-pour method 
post and beam foundation system 
rim joist 

rows 

span 

span table 

stem wall 
subfloor 

two-pour method 
unit cell 


Just as the floor plan is a two-dimensional representation of the floor layout, the 
foundation plan is a two-dimensional representation of the foundation system of a 
building. Foundation plans are viewed from above without the interference of the 
floor plan. The floor plan has essentially been lifted off the building and what 
remains is the foundation plan. This allows you to see where footings, structural 
components, and vents are located, as shown in Figure 18-1. 
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Figure 18-1. 
A foundation plan is a two-dimensional representation of a three-dimensional building. 
(3D-DZYN) 
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Foundation Systeme 


There are essentially three types of foundation systems. These are floor joist, post 
and beam, and concrete slab systems. Which type of system is used depends on the 
use of the building, code requirements, economical and structural considerations, 
and the geographic location. Figure 18-2 shows the three types of systems. 


Figure 15-2. 
The three basic types of foundation systems. 
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Floor Joist Foundation System 


The floor joist foundation system is constructed of a concrete stem wall that sits 
on concrete footings. The stem wall is also commonly called a foundation wall. See 
Figure 18-3. The footing and stem wall vary in width depending on the number of 
floors in the building. Typically, for a single story building, the footing width is 12” 
wide by 6” high. The stem wall for a single story building is typically 6” wide and can 
vary in height. Figure 18-4 gives common footing and stem wall sizes. 

The height of the stem wall varies depending on the floor system used, local 
codes, and the natural or excavated grade of the land. When drawing a foundation 
plan, the stem wall is drawn with a continuous linetype. The exterior stem wall 
should line up with the exterior wall of the floor plan. The inner stem wall line is 
offset the width of the stem wall. 

The footing is normally drawn centered on the stem wall. The outer line of the 
footing is drawn with a hidden or dashed linetype indicating the footing is below the 
finish grade of the site. The inner footing line is drawn with a continuous linetype, 
because the inside of the footing is normally seen above grade when looking at the 
foundation plan. Some drafters prefer to show the inside footing line as a hidden or 
dashed linetype. If the footing is under a concrete slab, such as in a garage, the inside 
footing line is dashed. See Figure 18-5. 


Figure 18-3. 
The floor joist foundation system. 
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Figure 18-5. 


The townhouse drawing with the stem wall and footing laid out. 
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Drawing the Foundation Walls and Footings 


To draw the foundation, create layers for the stem wall and the footings. If the 
foundation is to be incorporated into the same drawing file as the floor plans, freeze 
the floor plan layers except the main floor walls. Use the main floor walls as a refer- 
ence and trace the exterior wall line onto the stem wall layer. This line becomes the 
exterior of the foundation. Freeze the main floor walls layer. Next, use the OFFSET 
command to offset the exterior stem wall line to the inside of the width of the stem 
wall. Then, use the OFFSET command to offset the stem walls the width to the edge 
of the footing. Use the Properties window to change the footing lines to the footing 
layer. Also, change the exterior footing line to a dashed or hidden linetype. 

On top of and bolted to the stem wall is a mud sill. The mud sill is usually a pres- 
sure treated piece of wood 2” thick on top of which the floor joists sit. The bolts used 
to anchor the mud sill are usually 1/2” diameter bolts. These anchor bolts tie the 
wood flooring system to the foundation. 

In a floor joist system, a rim joist is placed along the exterior of the building. The 
floor joists are placed along the inside of the foundation. These construction members 
rest on the mud sill. The floor joist size is determined by the total span required 
between the ends of the joist. The sizes can range from a 2 x 6 joist to a 2 x 14 joist. 
Plywood sheeting, called a subfloor, is nailed on top of the floor and rim joists. 

When drawing the foundation plan, the mud sill, rim joist, floor joists, and 
subfloor are not drawn. However, the joist size and a direction arrow indicating how 
they are placed is noted on the plan. Some local codes require the location of the 
anchor bolts to be shown on the foundation plan. The spacing between the anchor 
bolts is determined by code and engineering requirements. They are usually placed 
12" from a corner and spaced no more than 8'-0" apart. 
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Exercise 18-1 


@ Open ex16-11. 

@ Create two layers: 
@ F-Walls 

@ F-Footing 

Set the F-Walls layer current. 

Freeze all the layers except F-* layers and the M-Walls. 

Trace the exterior of the main floor using lines or polylines. Trace the inside 

wall line of the garages. 

Freeze the M-Walls layer. 

Offset the stem wall lines 8” to the inside of the building. The garage lines 

should also be offset to the inside of the house and not the inside of the garage. 

Ф Offset the exterior stem wall 4" to the outside of the building and the interior 
stem wall 4” to the inside. These lines will represent the footing lines. 

@ Change the properties of the footing lines to place them on the F-Footing layer. 
Change the properties of the exterior footing lines to a hidden linetype. Include 
the footing lines in the garage. 

@ Your drawing should look like Figure 18-5. 

@ Save the drawing as ex18-1. 


++ 


++ 


Drawing Anchor Bolts with Donuts and Solid Circles 


Anchor bolts can be drawn as donuts in AutoCAD. Donuts are actually polyline 
arcs with width. The DONUT command allows you to draw a thick circle. It can have 
any inside and outside diameter, or it can be completely filled. See Figure 18-6. The 
DONUT command can be accessed by selecting Donut from the Draw pull-down menu 
or by typing do, donut, or doughnut at the Command prompt as follows: 


Command: do, donut, or doughnut 

Specify inside diameter of donut «current»: (enter an inside diameter, a 0 inside 
diameter produces a solid circle) 

Specify outside diameter of donut <current>: (enter an outside diameter) 

Specify center of donut or <exit>: (select the donut center point location) 

Specify center of donut or <exit>: (select the center point for another donut, or 
press [Enter] to discontinue the command) 


After selecting the center point, the donut appears on the screen. Pick another center 
point to draw the same size donut in a new location. The DONUT command remains 
active until you press [Enter] or [Esc]. 

When FILL mode is turned off, donuts appear as segmented circles or concentric 
circles. FILL can be used transparently by typing ‘fill while inside the DONUT command. 


Figure 18-6. 
Examples of donuts. 
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Then, enter on or off as needed. The fill in existing donuts remains until the drawing 
is regenerated. 

The anchor bolts are typically 1/2” diameter. In a full-scale drawing, a 1/2” 
diameter circle is very small. Therefore, anchor bolts are drawn at a larger size. Try 
using an anchor bolt with an outside diameter of 1” to 2”. This will make the anchor 
bolts easier to spot on the foundation plan. Increase or decrease the diameter as 
needed. 


Drawing the Interior Support Girders 


If the span for floor joists is so great that very large joists are required, girders are 
placed in the foundation to help support the joists, as shown in Figure 18-7A. When 
this happens, the joists can be downsized because the span of the joists has been 
shortened. The floor joists sit on top of the girder and can extend past the girder to 
create a cantilever. See Figure 18-7B. In a situation where there is not a cantilever, the 
end of a floor joist can stop on top of a girder. A new joist can start beside the first joist 
and extended to the next girder or mud sill. See Figure 18-8. 


Figure 18-7. 
A—A girder 
supporting the 
midspan of floor 
joists. 
B—Cantilevered 
floor joists resting 
on a girder for 
support. 
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Figure 18-8. 
Floor joists can end 
on a girder. 
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Figure 18-9. 

A girder supporting 
a bearing wall 
above. Notice the 
blocking added. 


Floor joist 


Floor joist 


The girder is usually a 4 x 8, but it can be smaller or larger. The girder size can 
vary due to structural requirements. The girder sits on top of a post. The post is 
usually a 4 x 4. When girders must be spliced, a 4 x 6 post is used to support the ends 
of the girders. Posts rest on top of a concrete pier or concrete pad. The concrete pier 
or pad varies in size due to structural requirements. The pier is commonly round, 
generally 18” diameter by 8” high. The pad can be designed to hold more weight and 
varies in size and shape, depending on the structural requirements. 

Girders are not always placed to support floor joists. Girders are also placed 
under walls that bear weight from above. These walls are known as load bearing 
walls, or bearing walls. Bearing walls are often placed roughly near the center of a 
building or along a staircase. However, they can be placed anywhere weight from 
above needs to be supported, such as under an upstairs bathroom. If a girder is 
placed in the foundation to support a bearing wall, a piece of wood is placed between 
the joists and sits on top of the girder, Figure 18-9. This piece of wood is known as 
blocking. Blocking is 2” wide and the same height as the floor joist. 

Although the foundation plan does not usually show each joist, the girders, 
posts, piers, and pads are shown on the plan. Girders are generally drawn with a 
heavy centerline representing the center of the girder. Piers and pads are drawn full 
scale along the girder, usually spaced no more than 8'-0" apart. The spacing depends 
on the structural engineering. Posts are drawn full scale (4" x 4”), centered on the 
piers or pads. 

Posts can be drawn with the POLYGON command. Center a four-sided polygon 
on the 18" diameter pier. Using the Circumscribe option of the POLYGON command, 
the post is measured from the center of the pier to a flat side of the post. To create a 
4" x 4" post, the radius for the polygon is 2". 

An engineer will determine the exact location for girders. To figure out where 
girders are placed, the main floor walls are usually referenced. This provides a good 
idea where the bearing walls need to be placed. When drawing the girders, center the 
girder line on the bearing wall or walls. Start the piers and pads 8'-0" from the end of 
the girder. If the girder extends to the foundation wall, it is seated in a 3" deep 
"pocket" in the wall. The pocket in a stem wall is drawn on the stem wall layer, 2" to 
each side of the girder line, and 3" into the foundation. Figure 18-10 shows a foun- 
dation with girders, posts, and piers added. The specifications provided here are for 
general applications and can vary depending on the structural engineering for the 
building. 
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Figure 18-10. 


The townhouse foundation with the interior structural components added. 
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Exercise 18-2 


@ Open ex18-1. 

<æ Create the following layers: 
Ф F-Girders (Center linetype) 
Ф F-Pads 
Ф F-Posts 
@ F-Anchors 

Set the F-Anchors layer current. 

Use the DONUT command to draw anchor bolts centered on the stem wall, 12” 

from any corners and space 8’-0” apart. The inside diameter of the bolts should 

be 0 and the outside diameter 2”. Do not place bolts in any door openings. Place 
the anchors on the F-Anchors layer. 

Ф Use the walls from the main floor to reference the girder locations. Draw the 
girders centered on the bearing walls on the F-Girders layer, extending them as 
needed into the stem wall 3”. See Figure 18-10 for placement. 

Ф Add 18" diameter piers with 4" x 4” posts along the girders. Use Figure 18-10 
for placement. 

@ Add 24” diameter piers with 6” x 6” posts at the porch locations in the front and 

at the rear of the townhouse units. 

Freeze the M-Walls layer. 

Do not dimension. 

Save the drawing as ex18-2. 


++ 
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Adding Vents to the Foundation 


When building a foundation, adequate ventilation is required in order to keep 
moisture from collecting. If moisture collects, a condition called dry rot can destroy 
any wood structural components. Foundation vents are openings cut into the foun- 
dation stem wall with wire mesh placed over the opening. The number of vents 
required and their locations need to appear on the foundation plan. 

Vents are typically 1’-6” wide x 8” high. This creates a 1 ft? opening. Vents are 
normally closeable so they can be blocked during the winter. See Figure 18-11. Vents 
are normally placed near corners to provide cross ventilation. The number of vents 
and sizes can vary depending on local building codes. In many areas, 1 ft? of ventila- 
tion area is required for every 150 square feet of foundation. In order to determine the 
minimum number of required vents in a foundation, the total square footage of the 
foundation is needed. 

The square footage of the foundation is the total area beneath the floor joists. This 
area does not include areas with concrete slabs, such as a garage. Once the founda- 
tion is drawn, the square footage can be determined using the AREA command, 
discussed in Chapter 12. Measure the total area under the floor joists. Include the 
stem wall in the calculation because the joists sit on top of the stem wall. When using 
the AREA command, either pick the points around the floor joist locations for the 
area, or draw a polyline around the area and use the Object option of the AREA 
command to determine the area of the polyline. 

In the townhouse drawing shown in Figure 18-12, calculate each unit separately 
because the units are divided by a foundation wall. The total area for each unit in this 
example is 678 ft?. To determine the minimum number of vents required for each 
unit, divide the square footage by 150 ft? (one vent for every 150 #2): 


678 sq. ft. + 150 sq. ft. = 4.52 vents 


Round up to the nearest whole number up to get the minimum number of founda- 
tion vents for each unit. In this case, five foundation vents are needed. 

Draw the five vents in the foundation stem wall. Refer to Figure 18-11. Keep the 
vents in the exterior portion of the stem wall and not in the garage or shared wall. 
Place the vents 2’-8” from any corners and away from door openings. If there are any 
vents left over, space them evenly throughout the foundation, keeping in mind the 
criteria above. See Figure 18-12. 


Figure 18-11. i ee qe 
Foundation vents in | 
a foundation wall. | 
Typically, а 1 ft? vent | 
is placed for every | 
150 ft? of building, | 
| 
| 
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Dimensioning Floor Joist Sizes and Span Directions 


The size of the floor joists is determined by referring to a span table. Span is the 
distance apart of any two supports, or the end-to-end length of the joist. A span table 
is a table of information providing the minimum size floor joist that can be used to 
span a given distance. Figure 18-13 shows a simple chart for floor joists spaced 16" on 
centers (OC). Consult local building codes for actual span charts. 

The joist size can be determined by looking at the maximum span distance in the 
foundation. This is measured from the stem wall to the girder, or to the other side of 
the building if no girders are used. Looking at the townhouse plan in Figure 18-12, the 
maximum span is measured from the left edge of the wall to the girder near the center 
of the foundation. Using the DISTANCE command, this span is 107-4”. Consulting the 
chart in Figure 18-13, the floor can be 2 x 6 or 2 x 8 joists. Generally, select the smallest 
joist that can be used to span the distance. Therefore, select 2 x 6 joists. 


Figure 18-12. 
The foundation vents added to the townhouse. 
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Adding Structural Notes, General Notes, and Dimensions 


Now that the joist has been selected for 16” on centers, a note needs to be added 
to the drawing indicating the size and the direction that the joists are placed. Place 
the joist notes between each set of spans to indicate the placement of the floor joists. 

Typically, a framing note is a line with two arrowheads at each end indicating the 
direction of the joist. To do this, a standard dimension line can be used, then edited 
to reflect the note and remove extension lines. See Figure 18-14. Use the Properties 
window to remove the extension lines, change the dimension text and position, and 
change the type and size of arrowheads. 

When the joist notes have been placed, the finishing structural notes can be added 
with the MTEXT, DTEXT, and LEADER commands. Notes are added for the size of the 
girders, posts, and piers. General foundation notes are also added to the drawing. 
Figure 18-15 shows an example of general foundation notes. Make sure the text is the 
correct plotted height using the scale factor of the drawing. Consult Appendix J for 
text height sizes used with different scales. 

Dimensions are the final information required on a foundation plan. Dimensions are 
measured to the outside of stem walls and the centers of girders. Also, add dimensions to 
the centers of the piers and pads. Footings are dimensioned with notes that call out the 
size. Drawing details are added to the construction documents later. Figure 18-16 
illustrates a finished townhouse foundation plan. 


Figure 18-14. 
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Figure 18-15. FOUNDATION NOTES 


General foundation | FOOTINGS TO BEAR ON UNDISTURBED LEVEL SOIL DEVOID OF ANY ORGANIC 


notes. (Alan MATERIAL AND STEPPED AS REQUIRED TO MAINTAIN THE REQUIRED DEPTH 
: BELOW FINAL GRADE. 

Mascord Design Ea | 

Associates, Inc.) 2. SOIL BEARING PRESSURE ASSUMED TO BE | 500 PSI. 


3. ANY FILL UNDER GRADE SUPPORTED SLABS TO BE A MINIMUM OF 4 INCHES 
GRANULAR MATERIAL COMPACTED TO 95%. 


4 CONCRETE: BASEMENT WALLS & FOUNDATION WALLS NOT EXPOSED TO 
WEATHER: 2500 PSI 
BASEMENT ¢ INTERIOR SLABS ON GRADE: 2500 PSI 
BASEMENT WALLS # FOUNDATIONS EXPOSED TO THE WEATHER: 3000 PSI 
PORCHES, STEPS, ¢ CARPORT SLABS EXPOSED TO THE WEATHER: 3500 PSI 
(UBC APPENDIX CHAP 19 TABLE A-19-A) 


5. CONCRETE SLABS TO HAVE CONTROL JOINTS AT 25 FT. (MAXIMUM) 
INTERVALS EACH WAY. 


С. CONCRETE SIDEWALKS TO HAVE I" TOOLED JOINT5(9 5'-O" (MINIMUM) О.С. 


7. REINFORCED STEEL TO BE A-615 GRADE GO. OPTIONAL WELDED WIRE MESH 
TO BE A-185. 


д.  EXCAVATE SITE TO PROVIDE MINIMUM OF 16 INCHES CLEARANCE UNCER 
ALL WOOD GIRDERS AT FOUNDATION. 


9. COVER ENTIRE CRAWLSPACE WITH 6 MIL BLACK "VISOUEEN" AND EXTEND UP 
FOUNDATION WALLS TO P.T. MUDSILL. 


10. PROVIDE A MINIMUM OF | SO. FT. OF VENTILATION AREA FOR EACH 150 
50. РТ. OF CRAWLSPACE AREA. VENTS TO BE CLOSABLE WITH_INCH 
CORROSION RESISTANT MESH SCREEN. POST NOTICE RE: OPENING VENTS 
@ELECTRIC PANEL. 


11. ALL WOOD IN DIRECT CONTACT WITH CONCRETE OR GROUND TO BE P.T. 
(PRESSURE TREATED) OR PROTECTED WITH 55# ROLLED ROOFING MATERIAL. 


12. BEAM POCKETS IN CONCRETE TO HAVE VMINIMUM AIRSPACE AT SIDES AND 
ENDS WITH A MINIMUM BEARING OF 3 INCHES. 


13. WATERPROOF BASEMENT WALLS BEFORE BACKFILLING, PROVIDE A 4 IN. DIA. 
PERFORATED DRAIN TILE BELOW THE TOP OF THE FOOTINGS AS REO. 


Professional 


Tip General notes can be created in a separate drawing file, 
then referenced into the drawing sheets as required. This 


| can help ensure the note is the most recent version. 


Exercise 18-3 


Ф Open ex18-2. 
@ Create the following layers: 
Ф F-Vents 
Ф F-Notes 
@ F-Dims 
Add foundation vents as in Figure 18-12. Create the vents on the F-Vents layer. 
Create a dimension and modify with the Properties window to create a floor joist 
note. 
Add structural notes to the posts, piers, and girders. 
Add dimensions to the foundation plan. 
Your drawing should look like Figure 18-16. 
Save the drawing as ex18-3. 
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The finished foundation plan for the townhouse. 


Figure 18-16. 
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Fost and Beam Foundation System 


The post and beam foundation system is a flooring system using girders, posts, 
and piers, similar to the floor joist system. These girders are referred to as beams. 
Instead of having floor joists on top of the beams, a 2” thick tongue and groove (T&G) 
subfloor is nailed directly over the top of the girders and mud sill. The T&G subfloor 
is made up of 2 x 6 or 2 x 8 boards with a “tongue” on one edge and a “groove” on the 
other. The boards are interlocked on top of the beams to form the subfloor. The T&G 
subfloor is also commonly called decking. See Figure 18-17. 

The post and beam foundation system is built by using more girders (beams), 
posts, and piers on the interior of the foundation to create a solid flooring system 
when compared to a floor joist system. The beams for a post and beam foundation are 
generally spaced 4'-0" apart and the post and piers are commonly placed 8'0" on 
center along the beam. With the exception of the interior support beams, both floor 
joist and post and beam foundation plans are drawn the same way. 


Drawing Post and Beam Girders 


The girders in a post and beam system are drawn the same as for a floor joist 
system. As in the floor joist foundation, the girders extend into the stem wall 3” and 
fit into beam pockets. A heavy centerline is typically used to represent the girder loca- 
tions. If the girders are placed 4’-0” apart, the OFFSET command can be used to offset 
the girders this distance. Start with one side of the foundation and offset the exterior 
stem wall 4’-0” into the foundation. Then, use the Properties window to change the 
offset line to the girder layer and its linetype is a thick centerline. Figure 18-18 displays 
the girders of a post and beam foundation for a townhouse drawing. 


Adding Fosts and Piers to a Post and Beam Foundation 


The posts and piers support the girders. They are spaced 8'-0" along each girder, 
unless otherwise specified by the architect or structural engineer. The COPY command 
can be used to individually copy each post and pier along each girder. However, the 
ARRAY command can be used to create all posts and piers in a single operation after 
the first set is drawn. 

Before using the ARRAY command, the first set of objects you want copied needs 
to be drawn. The piers in a post and beam foundation are generally 18" diameter by 
8" thick with a 4 x 4 post centered on the pier. The first pier and post set is drawn in 
the correct location on the first girder 8'-0" into the foundation, as measured from the 
outside of the stem wall. See Figure 18-19. 

Once the first post and pier set is drawn, the ARRAY command can be used to 
make multiple copies. The ARRAY command can be accessed by typing ar or array at 
the Command prompt, picking the Array button on the Modify toolbar, or selecting 
Array in the Modify pull-down menu. The Array dialog box appears, Figure 18-20. 


Figure 18-17. 
The post and beam foundation system. 


Figure 15-15. 
The girders are laid out as centerlines for the post and beam foundation in the townhouse 
drawing. 


Figure 18-19. 
Before using the 
ARRAY command, 
the objects to be 
arrayed need to be 
drawn on the plan. 
The centers of the 
first pier and post 
are placed 8’-0” 
from the outside 
of the stem wall. 


AutoCAD 20001 Feature 


In AutoCAD 2000i, the Array dialog box is used to set array parameters. 
This is discussed in the following section. If you are using AutoCAD 2000, 
the parameters are entered at the Command prompt. 
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Figure 18-20. 
In AutoCAD 2000i, the Array dialog box is used to create copies of an original object in an array. 
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The two radio buttons at the top of the Array dialog box specify whether the array 
is a rectangular array or a polar array. A rectangular array is discussed here. 

If objects are selected before the command is entered, a message appears below 
the Select objects button indicating how many objects are selected. To select different or 
additional objects, pick the Select objects button to temporarily return to the drawing 
screen. Then, select all objects to array and press [Enter] to return to the Array dialog 
box. The “selected” message is updated to reflect the new selection set. 

For rectangular arrays, you must specify the number of rows and columns. Rows 
are horizontal lines of arrayed objects. Columns are vertical lines of arrayed objects. In 
the Rows: and Columns: text boxes, enter the number of rows and columns for the array. 

Finally, you must specify the offsets for the array. The offset is not the distance 
between objects. Rather, the offset is the distance (vertically or horizontally) from a 
given point on the original object to the same point on the first copy. In other words, 
the offset is the distance between objects plus the width (or height) of the object. 
Together, the vertical and horizontal offsets define the unit cell. Enter offset values in 
the Row offset: and Column offset: text boxes. You can also use the buttons to the left 
of the text boxes to pick the row offset, column offset, or unit cell in the drawing area. 

If positive values are entered for both the rows and columns distances, the object 
is arrayed to the right and up. If negative values are entered for both the rows and 
columns distances, the object is arrayed to the left and down. By mixing a positive 
row distance and a negative column distance, the object is arrayed to the left and up. 
Figure 18-21 shows how you can place arrays in four directions by entering either 
positive or negative row and column distance values. The dashed box is the original 
object. 

The image tile at the right of the Array dialog box provides a rough preview of the 
array. As settings are changed in the dialog box, the image tile updates. This preview is 
not necessarily accurate. To preview the array in the drawing area, pick the Preview 
button. When done previewing the array, you can accept or cancel the array. If you pick 
Modify in the small dialog box displayed during the preview, you are returned to the 
Array dialog box. Picking the OK button in the Array dialog box applies the array. 
Figure 18-22 displays the posts and piers added to the townhouse drawing. 
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Figure 18-21. 
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The townhouse post and beam foundation with the posts and piers added. 
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AutoCAD 2000i Feature 


In AutoCAD 2000i, you can specify an angle for rectangular arrays. This 
angle setting, in effect, rotates the horizontal lines of the array. However, the 
objects themselves are not rotated, merely shifted vertically. 
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Exercise 15-4 


@ Open ex18-3. 
@ Create the following layers: 

Ф F-Girders-PB (Center linetype) 

@ F-Pads-PB 

Ф F-Posts-PB 

Ф F-Dims-PB 

@ F-Slab-PB 
@ Rename the F-Girders, F-Pads, F-Posts, F-Dims, and F-Notes layers to have a -FJ 

suffix similar to the post and beam (PB) layers above. Freeze the *-FJ layers. 
@ Set the F-Girders-PB layer current. Add the post and beam girders, spacing them 
4'-0" apart as in Figure 18-18. 

@ Set the F-Pads-PB layer current. Draw the first pier in the lower left corner of 
the left townhouse, 8'-0" up from the outside stem wall as in Figure 18-19. Add 
a 4" x 4" post on the F-Posts-PB layer centered on the pier. Use the ARRAY 
command to create an array of four rows and four columns, with a spacing of 
8’-0” between the rows and 4’-0” between the columns. 
Finish the placement of the other piers behind the garage. 
Copy the piers and posts from the first townhouse to the second townhouse. 
Your drawing should look like Figure 18-22. 
Using the F-Pads layer as a reference, place a 24” diameter pier without a post 
at the front and rear porch locations. 
Add lines to indicate the front and rear porch concrete slab edges. 
Add dimensions to identify the pier locations. 
Save the drawing as ex18-4. 
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Creating Polar Arrays 


When a polar array is created, objects are arranged in a circular fashion around a 
center point. Examples of polar arrays include the decorative columns around the 
Jefferson memorial in Washington, D.C., structural columns in the Colosseum in Rome, 
or posts in a garden gazebo. See Figure 18-23. 


Figure 18-23. 

This is an AutoCAD 
3D solid model of a 
proposed memorial 
building. The columns 
were placed using the 
Polar option of the 
ARRAY command. 
Lights and materials 
were added and the 
scene rendered using 
3ds max. 

(Blake J. Fisher) 
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AutoCAD 2000i Feature 


In AutoCAD 20001, the Array dialog box is used to set polar array parame- 
ters. This is discussed in the following section. If you are using AutoCAD 2000, 
the parameters are entered at the Command prompt. 


For the following discussion on polar arrays, refer to the circular array of posts 
for the gazebo shown in Figure 18-24. First, enter the command. Next, pick the Select 
objects button in the Array dialog box. Pick the original rectangle and press [Enter] to 
return to the Array dialog box. Pick the Polar Array radio button at the top of the dialog 
box to specify a polar array. 

Now, you must specify the center point for the array. You can manually enter the 
XY coordinates of the center using the X: and Y: text boxes. You can also select the 
Pick Center Point button to choose a location in the drawing area. For the gazebo, this 
button was used to pick the intersection of the plus (+). 

In the Method and values area of the Array dialog box, you must specify how the 
array is created. For the gazebo, there are eight posts. Therefore, 8 is entered in the 
Total number of items: text box. The Angle to fill: text box is used to specify the portion 
of the circle over which the arrayed objects are evenly spaced. For the gazebo, the 
posts should be spaced evenly around the entire circumference. Therefore, 360 is 
entered in this text box. 

Finally, you must set whether or not the objects are rotated as they are placed 
around the array. When the Rotate items as copied check box is unchecked, the arrayed 
objects have the same orientation as the original. When checked, the objects are rotated 
as they are arrayed so the same "side" always faces the center point. See Figure 18-25. 
This is the option used for the posts in the gazebo. 

When all settings have been made, pick the Preview button to preview the array 
in the drawing array. When satisfied with the array, apply it to the drawing. 


Professional 


Tip Specifying a polar array by number of items and angle 
to fill is the default. The Method: drop-down list allows you 
to select different methods of defining the polar array. 


Figure 18-24. 
Using the ARRAY 
command to create 
a polar array of 
posts around a 
gazebo. 
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Exercise 18-5 


Start a new drawing or use one of your templates. 

Create a 36'-0" diameter circle. 

Create a layer named A-Cols and make it current. | | 

Draw a 22” diameter circular “column” centered on the bottom quadrant of the 

larger circle. Draw a 24” x 24” column base (rectangle) centered on the 22” 

diameter circle. | = | 

Ф Create a polar array of the column and base. There should be 24 total items - 
completely around the large circle. 

@ Save the drawing as ex18-5. . 
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Concrete Slab Foundation System 


The previous foundation systems used wood as the main structural component 
on the interior of the foundation. The concrete slab foundation system also uses 
concrete footings and stem walls. However, a slab system does not use girders, beams, 
posts, or joists. Instead, the concrete slab foundation is filled with concrete. The 
concrete, or “slab,” is normally 4" to 6 " thick. To support interior bearing walls, addi- 
tional footings are poured under the concrete slab to reinforce the load-bearing areas. 
Figure 18-26 shows a typical concrete slab foundation system. 
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Figure 18-26. 
The concrete slab foundation system. 
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Drawing the Footings and Stem Wall 


The concrete footing and stem wall are drawn similar to the footings and stem 
walls for floor joist and post and beam systems. The difference is that both footing 
lines should appear as hidden or dashed lines. This indicates the exterior of the footing is 
under ground and the interior of the footing is under a concrete slab. To provide 
support for bearing walls, a concrete footing is placed under the concrete slab. These 
footings are centered under any bearing wall. Figure 18-27 shows the placement of 
the footings and stem walls for the movie theater. 


Figure 16-27. 


Placing the stem wall and footings for the movie theater. 
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The theater walls are two stories high and made of concrete blocks. Therefore, a 
10” wide stem wall and 18” wide footings are used for the extra weight of the 
building. Notice the spaces in the stem wall where door and entrance openings will 
be placed. These spaces in a concrete wall indicate that the stem wall has been cut to 
allow for an opening, but the footing remains under the slab for extra reinforcing. The 
layout of the foundation walls was created by referencing the a-fp01 drawing and 
tracing the floor plan walls with stem wall lines on the appropriate layer. 


Adding the Concrete Pads to the Foundation 


When drawing the floor plans for the movie theater, the engineer determined 
that some support columns should be placed in the walls around the individual 
theaters. In order to support these columns, concrete pads are added to the foundation. 
Usually, a concrete pad is thicker than the footing to accommodate the extra weight 
it is supporting. The size and thickness of the pads is called out in the foundation 
notes. 

The concrete pads are placed directly under any bearing points in the founda- 
tion. If a bearing point or column is lined up with the footing, the concrete pad is 
drawn on top of the footing, and the footing is then trimmed away from the pad. The 
concrete pads are drawn with a dashed linetype because the pad is under the concrete 
slab. See Figure 18-28. 

In order to place the concrete pads correctly, use the main floor plan as a reference. 
During the initial design of the movie theater and the development of the floor plans, 
columns were only specified for the individual theaters. After more consideration, it was 
determined four columns should be placed in the lobby area to reinforce the walls of the 
projection rooms above and the roof over the lobby. Figure 18-29 shows the placement of 
the concrete pads in the theaters and the pads in the lobby area under the concrete slab. 


Figure 16-28. 
Adding concrete 
pads to a concrete 
slab foundation. 
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Figure 18-29. 
The movie theater with the concrete pads in place. Notice the concrete pads in the lobby area 
where structural columns will be placed to support the projector rooms on the second floor. 


The concrete slab system does not contain interior wood girders for support as 
does the other foundation systems. To reinforce the structure of the concrete slab, a 
wire mesh or sections of steel reinforcing bar are placed inside of the concrete slab. A 
common wire mesh is made up of number 10 wire spaced 6" apart in two directions 
creating the mesh. In some cases, steel reinforcing bar is used. The bars are placed in 
two directions similar to the mesh. In either case, a note is added to the foundation 
plan indicating what type of reinforcing is planned for the slab. 

The final item needed for the concrete slab system is the dimensions to the stem 
walls and the center of the concrete pads. Dimensioning is similar to the dimensioning 
for floor plans. Overall dimensions and "jog" dimensions are required. Instead of 
dimensioning to the center of openings in a foundation wall, the dimensions should 
indicate the size of the "cut" in the stem wall. 

Figure 18-30 shows the completed concrete slab foundation for the movie 
theater. The theater used in this discussion is only an example. The actual construc- 
tion specifications are established by structural engineering. Concrete slab founda- 
tions are also commonly used in residential construction in parts of the country. 
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Figure 18-30. 


The movie theater with the dimensions and notes applied. 
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Start a new drawing or use one of your templates. 
Create the following layers. 

@ Xref-Fp01 

@ Xref-Fp02 

@ S-Fndn-Ftng (dashed or hidden linetype) 

Ф S-Fndn-Wall 

@ S-Fndn-Pads (dashed or hidden linetype) 
Make the Xref-Fp01 layer current. Use the XREF command to reference the 
a-fp01 drawing. 
Make the S-Fndn-Wall layer current and trace the exterior walls of the theater. 
Offset the exterior stem wall into the building 10”. 
Add the other stem walls. Make the width of all stem walls 10”. 
Add the stem wall "cuts" at the door and entrance openings. Use the TRIM 
command to trim out the stem wall in the openings. 
Offset the stem walls 4" to each side to establish the footing lines. Use the 
Properties window to place the new offset lines onto the S-Fndn-Ftng layer. 
Make the Xref-Fp02 layer current and reference the a-fp02 drawing. 
Note where the projector rooms on the upper floor fit in the lobby on the main 
floor. Structural posts will be added along the projector /lobby wall line. Using 
the illustration shown below as a reference, place 30" x 30" concrete pads in the 
lobby. 
Detach the a-fp02 xref and use the a-fp01 drawing to reference the locations of 
the other concrete pads. 
Your drawing should look like the illustration below. 
Save the drawing as s-npO1. 
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Adding Exterior Concrete Work, Notes, 
and Dimensions 


Exterior concrete slabs, porches, stairs, and ramps are commonly shown on the 
foundation plan, detail plans, or site plan. Where they are shown depends on the type 
of project being drawn. When working on the post and beam foundation for the 
townhouse, a slab was drawn for the entry and rear porches with lines indicating the 
concrete slab areas and a note specifying the thickness of the slab. In a commercial 
project, exterior concrete slabs are usually an important part of the drawings. 

When drawing the exterior concrete work, use lines or polylines to indicate the 
boundaries of the concrete slabs, risers for concrete stairs, and lower and upper edges 
of concrete ramps. Figure 18-31 displays the placement of the exterior concrete work 
for the movie theater. 

Notes also need to be added to indicate the size of concrete pads being used and any 
special construction features required. Other notes to consider include slab elevations 
in relation to the site and notes indicating any exterior concrete work, such as walks, 
stairs and ramps. Figure 18-32 displays the movie theater with notes and concrete stairs 
and ramps applied. 


Figure 18-31. 


The exterior concrete work applied to the movie theater. 
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Notes have been added to the movie theater. 
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Exercise 18-7 
> Open s-np01 from Exercise 18-6. 
(Ф Create the following layers. 
@ S-Slab-Edge 
@ S-Anno-Note 
@ S-Anno-Dims 
© Make the S-Slab-Edge layer current. Draw the concrete walk, stairs, and ramp 
around the theater. 
Ф Make the S-Anno-Note layer current. Add the foundation notes to the drawing, 
referencing the illustration on the next page. 


(Continued) 
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@ Make the S-Anno-Dims layer current and dimension the theater. | 
@ Your drawing should look like the illustration below. 
Ф Save the drawing as s-np01. 


Special Concrete Systems 


Variations to the stem walls and footings may be required, depending on the 
design of the building. One common type of foundation is a footing that supports an 
exterior wall having a brick face. This is called brick veneer construction. The stem 
wall and footing width is the same as described earlier, except the footing is made 
wider to support the brick veneer. See Figure 18-33. 

In some geographic location, stem walls are made from poured concrete. The 
examples of stem walls presented to this point are poured walls. However, in some 
locations, concrete block is used for the stem wall, rather than pouring concrete. 
Concrete block is also called concrete masonry unit (CMU). This is a widely accepted 
variation to the concrete stem wall. See Figure 18-34. If CMU is used, it does not affect 
how the floor plan is drawn. The stem wall is shown with two lines representing each 
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Figure 18-33. 

A foundation wall 
with brick veneer 
on the outside of 
the wall. 


Brick о 


NN WINN 


Foundation with Plan View of 
Brick Veneer Foundation Walls 


side of the wall. However, a note should be placed calling out the stem wall as 
constructed with CMU. 

Concrete slab systems can be built one of two ways: one-pour or two-pour. The 
two-pour method, shown in Figure 18-26, is used to create the movie theater 
presented in this chapter. The footing is poured into forms built on site. When the 
footing has cured, the stem wall is poured. This is from where the “two-pour” name 
comes. The one-pour method involves digging trenches in the ground for the footing 
and pouring the footing at the same time as the slab. The one-pour method uses a 
modified footing/stem wall combination with the slab. See Figure 18-35. 


Figure 18-34. 
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efine foundation plan. 
Give another name for a stem wall. What does the stem wall sit on? 
Identify three factors that influence the height of stem walls. 
Why is the outside line of the footing normally drawn as a hidden or dashed line? 
What is the purpose of the anchor bolts? 
How are girders commonly represented on a foundation plan? 
Name a command that can be used to easily draw posts. 
Name the command you can use to calculate the square footage of the founda- 
tion. Why would you need to know foundation square footage? 
Using the formula of 1 #2 of ventilation for every 150 ft? of foundation area, how 
many 1’-6” x 8" screened vents do you need for a 25’ x 32’ foundation? Show your 
calculations. 
Define span. 


. What does OC stand for in the note “16” OC?" 


Explain the basic difference between the floor joist foundation system and a post 
and beam foundation system. 

How is the concrete slab foundation system different from the floor joist and post 
and beam systems? 

Briefly explain how dimensions are shown to openings in the stem walls of a 
concrete slab system. 

Give the name of the construction style that uses brick on the face of the building. 
What happens to the footing when using the type of construction that places 
brick on the face of the building? 

Give another name for concrete block. 

Compare the one-pour method to the two-pour method for creating a concrete 
slab system. 
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Chapter Probhéms 


Open 16-ResA. 

Freeze all the layers but the main floor walls. Lock the main floor wall layer. 
Create the appropriate foundation layers. Manage your layers as you draw, 
ensuring that everything is placed on the proper layer. 

Draw the foundation plan shown, using the main floor as a reference. 
Dimension and note the floor plan. 

Freeze the main floor layer. 

Save the drawing as 18-ResA. 
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Open 16-ResB. 

Freeze all the layers but the main floor walls. Lock the main floor wall layer. 
Create the appropriate foundation layers. Manage your layers as you draw, 
ensuring that everything is placed on the proper layer. 

Draw the foundation plan shown, using the main floor as a reference. 
Dimension and note the floor plan. 

Freeze the main floor layer. 

Save the drawing as 18-ResB. 
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. Start a new drawing from one of your templates. 


Create a layer named Xref-Main Floor. 
Xref the 16-Multifamily drawing from Chapter 16 into your drawing. Use the Project 


Overlay option. Multifamily 


. Freeze all the layers but the main floor walls. 


Create the appropriate foundation layers. Manage your layers as you draw, 
ensuring that everything is placed on the proper layer. 
Draw the foundation plan shown, using the main floor as a reference. 


. Dimension and note the floor plan. 
. Freeze the main floor layer. 


Save the drawing as 18-Multifamily. 
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Start a new drawing from one of your templates. 

Create a layer named Xref-Main Floor. 

Xref the 16-Commercial-Main drawing from Chapter 16 into your drawing. Use 
the Overlay option. 

Freeze all the layers but the main floor walls. 

Create the appropriate foundation layers. Manage your layers as you draw, 
ensuring that everything is placed on the proper layer. 

Draw the foundation plan shown, using the main floor as a reference. 
Dimension and note the floor plan. 

Freeze the main floor layer. 

Save the drawing as 18-Commercial. 
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Learning Objectives 


і Ф Place notes and dimensions on elevations and use keynotes. 


Important Termes 


associative hatch patterns nonassociative pattern 
birdsmouth parapet wall 
dimensional layout rafters 

direct projection region 

elevations roof pitch 

framed roofs sill line 

hatches span 

header transom window 
header line trusses 

islands wipeout 


keynote system 


o 0 0 0  _ _  _______ L r 
653 


654 


Introduction to Drawing Elevations 


Elevations graphically provide information about the face of a building or interior 
features such as cabinets. Exterior and interior elevations are an important part of the 
construction documents. They provide information that cannot be found on other 
sheets in the set of documents. Elevations contain information such as the exterior 
building materials used in the construction of the building; horizontal and vertical 
dimensions not found on other drawings; and specific detailing elements, such as the 
formation of brickwork in a design or cabinetry details along a kitchen wall. 

Similar to a floor or foundation plan, an elevation is a two-dimensional projec- 
tion of a three-dimensional building, as shown in Figure 19-1. This chapter discusses 
the process of creating both exterior and interior elevations. 


Exterior Elevations 


Elevations are typically created from the four cardinal directions: north, south, 
east, and west. These views can also be referred to as front, rear, right, and left. See 
Figure 19-2. The north, south, east, and west elevations refer to the direction the 
building is facing. 

The building need not be facing true north in order to draw the north elevation. 
If this is the case, the north elevation is the rear of the structure. The rear of the 
building is called the north or rear elevation because it is facing the “north” direction, 
or the top of the AutoCAD drawing screen. The side of the building that is facing the 
“south” direction, or the bottom of the AutoCAD drawing screen, is called the south 
or front elevation. The side of the structure facing the eastern direction, or the right 
side of the drawing screen, is called the east or right side elevation, and the side 
facing the west, or left side of the drawing screen, is called the west or left side eleva- 
tion. The names of the elevations refer to direction the building is facing, not the direc- 
tion in which you are looking. 

In some cases where the building is not a rectangular shape, such as a building 
with an angled wall, an elevation of the “skewed” side is drawn. The “skewed” side 
is also projected onto one of the cardinal elevations. 


Figure 19-1. 
Elevations are two-dimensional projections of a three-dimensional surface. 
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Figure 19-2. 
Exterior elevation names and the directions they face. 
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Creating Elevations 


Elevations can be created in one of two ways: direct projection and dimensional 
layout. Elevations created with the direct projection method use floor plans as a 
reference to project exterior building lines and jogs onto lines representing the floor 
and ceiling heights. This aids in accurately establishing the jogs in the building and 
begins laying out the elevations. Figure 19-3 shows how elevations are created using 
the direct projection method. 

The dimensional layout method is similar to direct projection in that the floor 
and ceiling lines are laid out first. Then, referencing the dimensions from the floor 
plans, vertical lines are drawn over the top of the floor and ceiling lines representing 
the jogs in the building. This creates the basic shape of the building as shown in 
Figure 19-4. 
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Figure 19-4. l | и эш 
Using dimensions taken from the floor plans to establish the building lines. 
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Either method is commonly used in architectural offices. Both methods are used 
in the construction of exterior elevations as well as interior elevations. 


Choosing a Scale 


When choosing a scale for elevations, the largest practical scale that fits on the 
sheet should be selected. Listed below are the most common scales used in the 
construction of exterior and interior elevations. 

e Exterior Elevations. 1/4” = 1'-0" for most plans, or 1/8” or 1/16” = 1'-0" for 

larger structures. 

* Interior Elevations. 1/2” = 1'-0", 1/4” = 1'-0", and 1/8” = 1'-0" are all 

commonly used. 
No matter which scale is selected, the determining factors for a scale should be how 
accurately and clearly the elevations can be presented on the size of paper selected. 

In residential design, a scale of 1/4” = 1'-0" is typical for small to average size 
homes. In commercial and industrial design, a scale of 1/8” = 1'-0" is normal because 
the buildings tend to be large. 


Drawing Elevations for Odd-Shaped Buildings 


As mentioned earlier, not all buildings are rectangular in shape. In these cases, 
the four cardinal elevations (north, south, east, and west) are drawn. Any odd-shaped 
sides are projected onto these elevations. In addition to the cardinal elevations, an 
elevation is drawn so it appears to be perpendicular to the odd-shaped edge. 
Figure 19-5 displays the elevations for an odd-shaped building. 


Creating Elevations for the Townhouse 


The direct projection method will be used to draw the elevations of the town- 
house drawing. All of the drawings are created in one file where the elevations will 
be added. Once the drawing file has been opened, lines representing the subfloor and 
the plate lines (top of the wall) need to be drawn. 
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Figure 19-5. 
Each side of an odd-shaped building has its own elevation. The angled sides of the building 
are also projected onto the cardinal elevations where they are seen. 
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With direct projection, a line representing the subfloor is first drawn on each side of 
the building. Place the subfloor line far enough away from the floor plans to leave enough 
room for the elevations. A line representing the plate is also drawn above the subfloor 
line. The distance between the two lines is the total height of the wall. A typical main floor 
to upper floor height is 9’-1 1/8”. This takes into consideration 12” thick floor joists 
between the top plate of the main floor and the subfloor of the upper floor. The distance 
between the floors can be measured to the 1/8”, but is often rounded to the nearest 1”. 

Once the main subfloor line is drawn, use the OFFSET command to offset the line 
toward the center of the drawing a distance of 8'-1", as shown in Figure 19-6. This 


Figure 19-6. 
Layout of the subfloor and plate lines for the main and upper floors. Establish subfloor and 
plate lines for each side of the building, as well as for each floor in the building. 
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Figure 19-7. 
Project building jogs and corners onto the main subfloor line. Then, trim the projection lines 
away from the main floor plate line. 
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establishes the top plate of the main floor. Use the OFFSET command again to offset 
the top plate “up” 12” for the floor joists. Then, offset the upper subfloor 8'-1" to 
establish the upper top plate. Do this for each side of the building. This gives you the 
floor and ceiling locations as well as the wall heights for the elevation. 

Once the subfloor and plate lines have been established, display the main floor wall, 
window, and door layers. Then, begin projecting the main floor building jogs to the main 
subfloor line. Use the LINE command to draw a line from the endpoint of a corner of the 
building, perpendicular to the main subfloor line. Once all of the jogs have been projected 
to the main subfloor line, use the TRIM command to trim the projected lines from the main 
plate line. This establishes the main floor building jogs. See Figure 19-7. 

Once the main floor jogs and corners have been projected and trimmed, you need 
to reference the upper floor for any jogs or corners that can be projected to the upper 
subfloor. Freeze the wall, door, and window layers of the main floor. Then, thaw the 
wall, door, and window layers of the upper floor. Project the upper floor jogs to the 
upper subfloor line. If the upper floor aligns with the main floor, you do not need to 
project the line down. The main floor wall line can be used in this case. When finished 
projecting the upper floor lines, trim the projection lines from the upper plate line. 
The roughed in elevations for the townhouse drawing are shown in Figure 19-8. 
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Figure 19-8. 
The main and upper floor wall lines have been projected to the appropriate subfloor and 
plate lines. The elevation is now “roughed in.” 
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Adding a Roof to the Elevations 


The roof of a structure is generally constructed in one of two ways—framed or 
trussed. Framed roofs are built with structural members known as rafters. When 
creating a framed roof, the rafters sit on top of the plate line. The rafter is notched so 
the bottom of the rafter is placed on the inside of the wall. The notch in the rafter is 
called a birdsmouth, which sits on the top plate. See Figure 19-9. Rafter construction 
is similar to the floor joist construction, except the “joists” are elevated. The angle at 
which the rafter is placed is based on the roof pitch. The roof pitch is the rise in roof 
elevation for a given unit of horizontal distance. Pitch is usually based on a run of 12” 
of horizontal distance. For example, a 6:12 roof pitch means that for every 12" of hori- 
zontal distance, the vertical elevation of the rafter is 6" higher. 
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Figure 19-9. ^ 
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Trusses are preconstructed rafters that include a ceiling joist and diagonal web 
member supports between the rafters and the joist. Trusses do not use a birdsmouth. 
Instead, they sit directly on the top plate. See Figure 19-10. Truss roof pitches are meas- 
ured the same way as rafters. 

The roof for the townhouse is constructed with rafters. It has been determined 
that 2 x 8 rafters are to be used. The roof pitch is 8:12. With these specifications, the 
first thing to do is determine where the starting point of the rafter is located. The 
rafter sits on the top, inside corner of the top plate. A line representing the bottom of 
the rafter is drawn on the inside of the building corner. The exterior walls of the 
townhouse are 6” thick, so the start point of the rafter is 6” from the outside corner of 
the building. See Figure 19-11. To draw the roofline with the correct pitch, draw the 
second endpoint of the rafter line using the relative coordinates @12”,8”. 


Figure 19-10. 
A partial section К 
view of a trussed 
roof. Notice there is 
no birdsmouth in a 
truss. 
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Figure 19-11. 
Layout of the rafter and roofline. 


Plate line 


2. Bottom of 
rafter begins at 


| 2H nf 
intersection o 


Outside 
wall line 


plate line and 
inner wall line 


1. Offset outer 
wall line to create 
inner wall line 


After the bottom of the rafter has been determined, offset the rafter line the 
thickness of the rafter, 8” in this case. You now have the angle and thickness of the 
rafter in the elevation. Offset the outside building line the distance the roof overhangs 
past the outer edge of the wall. A fascia board is often added at the end of the rafters. 
Extend the rafter lines to the fascia line. Trim the rafter lines to clean up the end of the 
rafter, as shown in Figure 19-12. 

When the roof pitch, rafter, and fascia have been drawn, the top and bottom 
fascia lines and roof pitch can be copied or mirrored to other parts of the building. 
When mirroring the rafter layout, it is often necessary to establish a mirror line half 
the distance of the roof span. Span is the distance apart of any two supports. In the ` 
case of the elevation layout, the span is the distance from the outside of one exterior 


Figure 19-12. 
Finishing the end of the roof and establishing the fascia board. 


2. Extend rafter lines 
to fascia line 


Outer 
wall line 
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wall to the outside of the opposite exterior wall at the top plate. The geometry calcu- 
lator can be used to establish the mirroring line in the process of the MIRROR 
command. Two different expressions can be written at the command prompt. These 
are described as follows. 

e MEE. After entering the 'CAL command, mee can be entered at the Expression: 
prompt. MEE stands for "the middle of two endpoints." Once MEE has been 
entered, you are prompted to select two endpoints so the middle point between 
these points can be determined. This is the command sequence for establishing 
the mirror line in Figure 19-13. 


Command: mirror. 

Select objects: (select the rafter and fascia lines) 

Select objects: .J 

Specify first point of mirror line: ‘cali 

Initializing...>> Expression: mee.J 

>> Select one endpoint for MEE: (select the first endpoint) 

>> Select another endpoint for MEE: (select the first endpoint) 

(xxx, xxx, xxx) (coordinates of midpoint) 

Specify second point of mirror line: (pick a point for the second mirror 
line point; use Ortho mode to your advantage) 

Delete source objects? [Yes/No] «N»: n 


e (CUR+CUR)/2. Similar to MEE, the (CUR+CUR)/2 expression finds the middle 
point between any two points you pick with the cursor. Object snaps can be 
used to select two points. AutoCAD calculates the distance between the 
points and divides this distance by two. This command sequence is used for 
establishing the mirror line in Figure 19-14 using (CUR+CUR)/2. 


Figure 19-15. 
Finding the middle between two endpoints with the MEE calculator expression. 


1. Enter the MIRROR 
command and select 
the rafter layout. 


Span 
distance 


2. Enter CAL At the 
Specify first point of 
mirror line prompt. 

Then, enter MEE at the 
Expression prompt. 


3. Fick the 4. Fick the 
first endpoint. eecond endpoint. 
б. Use the 
FILLET command 
©. Fick the second —- 7. The mirrored with a radius set 


point of the 
mirror line. 


rafter layout. to O to join the 


rafter lines. 


5. The mirror 
line. 


Using MEE to Specify the Middle Foint Between Two Endpoints. 
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Figure 19-14. 

Using an expression 

to determine the 

middle point 

between two cursor 

picks. 2. Enter 'CAL at the 

Specify first point of 

mirror line prompt. Then, 
enter (CUR+CUR)/2 at 
the Expression prompt. 


1. Enter the MIRROR 
command and select 
the rafter layout. 


2. Pick the first 4. Pick the second 
cursor point. cursor point. 


Ə. Use the FILLET 


6. Pick the second ae ve a 
point of the radius set to O to 
mirror line. 7. The mirrored join the rafter 
Jr rafter layout. 


5, The mirror 
line. 


Using (CUR+CUR)/2 to Specify the Middle Point 
Between Two Cursor Picks. 


Command: mirror 

Select objects: (select the rafter and fascia lines) 

Select objects: J 

Specify first point of mirror line: 'cal.1! 

Initializing...»» Expression: (cur«cur)/2.1 

»» Enter a point: (use an object snap to select the first endpoint) 

»» Enter a point: (use an object snap to select the second endpoint) 

(xxx, xxx, xxx) (coordinates of midpoint) ; 

Specify second point of mirror line: (pick a point for the second mirror 
line point; use Ortho mode to your advantage) 

Delete source objects? [Yes/No] <N>: n- 


Once the rafter layout has been mirrored or copied, the rafter lines can be joined 
together. The FILLET command with a radius of 0 can be used to join the rafter lines 
to form the ridge lines and gable roof ends. Figure 19-15 shows the layout of the front 
elevation for the townhouse drawing. 


Figure 19-15. 

The layout of the 
front elevation. 
Note: The height of 
the roof over the 
garage was deter- 
mined by creating 
the rafter layout in | ; 
a side elevation. FRONT ELEVATION 
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Exercise 19-1 


Ф 
Ф 


Ф 


++ 


Open ex18-4. 

Freeze the foundation plan layers. Thaw the M-Walls, M-Windows, and M-Doors 
layers. 
Create the following layers: 

@ E-Floor & Ceilg (Center linetype) 

Ф E-Roof 

@ E-Walls 
With the E-Floor & Ceilg layer current, draw four lines around the floor plan to 
represent the main subfloor (similar to Figure 19-6). 
Use the OFFSET command to create the main and upper subfloor and plate 
lines. The wall height for each floor is 8-1" and the distance between the main 
plate and the upper subfloor is 12”. 
Use the E-Walls layer to project the corners/jogs of the floor plan to the subfloor 
and plate layout lines (similar to Figure 19-7). 
Freeze the main floor layers and thaw the U-Walls, U-Doors, and U-Windows layers. 
Project any lines not projected from the main floor. 
Create the roof on the E-Roof layer. The rafter thickness is 8". Determine an over- 
hang for your elevations; try 12" to 18" past the edge of outside walls. Use the 
geometry calculator to establish mirror lines to aid in the construction of the roof. 
Use the TRIM command to clean up the elevation. 
Create the four cardinal elevations. Use COPY, MIRROR, OFFSET, TRIM, and 
EXTEND to create your elevations. Your drawing should look like the figure below. 
Save the drawing as ex19-1. 
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Layout of the Doore and Windows 


The next step in the elevation layout is to place doors and windows in their 
proper locations and with the proper sizes. The line at the top of the doors and 
windows is called the header line. A construction member, known as a header, is 
placed over the opening to support the wall and roof above. Typically, in a building 
with 8' high walls, the tops of doors and windows are placed 6'-8" from the subfloor. 
Higher walls generally start the header line 7'-0" from the subfloor, and other options 
are possible depending on your design. Before laying out the locations of the doors 
and windows, first determine the header height. For the townhouse drawing, a 
header height of 6'-8" is used. 

To create the header line, offset each subfloor line up 6'-8". This is the top of the 
doors and windows. To determine the locations of the openings, project the windows 
and doors from the floor plans as you did when projecting the exterior wall lines. 
Once the header lines and locations have been drawn, determine the heights of the 
windows. Use the OFFSET command to offset the header lines down to create the 
bottom window line. This bottom window line is called the sill line. 

Use the Properties window to place the header and sill lines on the door and 
window layer. Next, use the TRIM command to trim the header and sill lines. 
Figure 19-16 displays the process for laying out the doors and windows. 


Figure 19-16. 


The process of laying out doors and windows. 


l lI 1 
| | | 
Header line 


Header z = = |] 


1. Offset the subfloor line to 2. Project the door and 
determine the header location. window locations. 


Sill lines | | 


3. Offset the header line to 4. Trim the door and 
create the sill line for windowe. window opening 
Place the header and sill lines 
on the door and window layer. 
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Exercise 19-2 


@ Open ex 19-1. 

Ф Create the header lines for each floor for all of the elevations. The header 
should be 6’-8” from the subfloors. 

Ф Create a layer named E-Dr апа Win. Set the layer current. 

@ Project the door and window locations for the main floor to the main subfloor 
line. 

Ф Use TRIM to trim the projection lines from the main floor header lines. 

@ Project the door and window locations for the upper floor to the upper subfloor 

line. 

Use TRIM to trim the projection lines from the upper floor header lines. 

Use the OFFSET command to offset the header lines down to create the sill lines for 

the windows. Note: There may be several sill lines as all the windows may not 

be the same heights, however, all the windows will have the same header height. 

@ Use the Properties window to place the header and sill lines on the E-Dr and Win 

layer. 

Use TRIM to clean up doors and windows. 

Your drawing should look similar to the diagram below. 

Save the drawing as ex19-2. 


++ 


"++ 
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Establishing the Foundation and Grading Lines 


The final step in the layout of an exterior elevation is the foundation locations 
and finished grading lines. In Chapter 18, two types of foundation systems were 
created for the townhouse drawing. Both floor joist and post and beam systems, to 
some degree, determine the final appearance of an elevation. In addition, the finished 
grade line is 8” below the top of the stem wall for each system. 

In a floor joist system, the floor joists sit on top of the foundation stem wall. This 
height must be reflected in the total height of the elevation. So far, the wall lines have 
been projected to the subfloor line. With a floor joist system, the top of the stem wall 
is an additional 11” below the subfloor. This value (11”) is calculated by adding 1” 
thick subfloor, plus 8” tall floor joists, plus 2” thick mudsill. The calculated value may 
vary, depending on construction specifications. 

With a post and beam foundation, the top of the stem wall is 4” below the 
subfloor. This value (4”) is calculated by adding 2” thick tongue and groove plus 2” 
thick mudsill. An elevation for a post and beam foundation is shorter than an equiv- 
alent elevation for a floor joist foundation. This is because the tongue and groove 
subfloor sits directly on the mudsill. Figure 19-17 illustrates these differences. 

The exterior wall lines can now be extended to the top of the stem wall line using 
the EXTEND command. The stem wall line also becomes the bottom of the exterior 
siding. Therefore, draw it on the exterior wall layer. 

The top of the footing is generally at least 12” below the finished grade, or the 
distance below grade to the bottom of a basement floor. The bottom of the footing is 
offset the thickness of the footing. 

To determine the corners of the foundation, project lines down from the founda- 
tion plan as you did for the main and upper floors. The stem wall and footings are 
drawn with a dashed or hidden linetype because they are underground. 


Figure 19-17. 

The heights of — Top Flate 
elevations for a 

floor joist system 

versus a post and _ Subfloor 

beam system will ~~ Top of Step Wall 


cause the elevation 
height to vary. Finish Grade 


Floor Joist System 


Finish Grade 


Fost and Beam System 
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Exercise 19-3 


@ Open ex19-2. 
@ Determine which foundation system you would like to draw: floor joist or post 
and beam. z 
Ф Create a layer named E-Fnd Wall. Assign a hidden linetype to the layer and set 
current. 
@ Floor Joist System: 
@ Offset the subfloor line down 11”. Place this line on the E-Walls layer. 
Extend the exterior wall lines to this line. 
Ф Offset the bottom wall line down 8" to represent the finish grade line. Place 
this line on a layer named E-Grade. 
Ф Offset the grade line down 12" to represent the top of the footing. Then 
offset the top of the footing down 8" to represent the bottom footing line. 
Place these lines on the E-Fnd Wall layer. 
@ Project the exterior stem wall and footing lines down to the footing lines. 
Trim the projection lines from the grading line. 
Ф Draw lines between the bottom of the siding and the grade line representing 
the stem wall that is above ground. These lines should be continuous. 
Ф Post and Beam System: 
Ф Offset the subfloor line down 4”. Place this line on the E-Walls layer. Extend 
the exterior wall lines to this line. 
Ф Offset the bottom wall line down 8" to represent the finish grade line. Place 
this line on a layer named E-Grade. 
@ Offset the grade line down 12" to represent the top of the footing. Then 
offset the top of the footing down 8" to represent the bottom footing line. 
Place these lines on the E-Fnd Wall layer. 
@ Project the exterior stem wall and footing lines down to the footing lines. 
Trim the projection lines from the grading line. 
Ф Draw lines between the bottom of the siding and the grade line representing 
the stem wall that is above ground. These lines should be continuous. 
Ф Draw a line at the bottom of all the doors except the garage doors, representing 
the door threshold. 
Ф Use the TRIM command to clean up the foundation lines. 
@ Save the drawing as ex19-3. 


Detailing the Elevations 


Now that the elevations have been laid out, you can begin detailing the drawings 
to make them appear more realistic. For example, windows can be detailed to repre- 
sent the exact type of window called for in the design. Or, a special type of door may 
be called for and can be added at this time. In addition, frames can be drawn around 
the doors and windows. Figure 19-18 shows some examples of different types of door 
and window blocks used in architectural drawings. The frames around the openings 
are typically 2" thick. Create window and door blocks to reduce the amount of 
drawing time. 

Other details can be added at this time as well, such as corner boards at the 
corners of the building or window/flower boxes under windows. Also, place trim 
boards on large walls to break up the "mass." Draw any decorative elements on the 
walls. By using different combinations of trim, windows, and doors, several different 
elevations can be created from the same floor plans. Figure 19-19 shows different 
elevations created from the same townhouse drawing. Adding the siding and roofing 
patterns is discussed in the next section. 
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Exercise 19-4 


@ Open ex19-3. 

@ Begin detailing the windows and doors. Try using different frame widths such 
as 1" to 3". Refer to Figure 19-19 for samples. 

æ If adding grid patterns to the doors and windows, use the DIVIDE command to 

create evenly spaced points that can be snapped to for the grid layout. 

Add trim components to the building. Do not add siding or roofing patterns. 

Save the drawing as ex19-4. 


++ 


Adding Patterns to the Elevations 


Using AutoCAD, you can add patterns to your drawing. These patterns are 
called hatches. Hatches can be used to symbolize siding, roofing, or shading on the 
elevations. They can also be added as a hatch pattern in sections or in walls. 
Figure 19-20 shows the different hatch patterns available in AutoCAD 2000i. 

The BHATCH command is used to draw a hatch by automatically filling an 
enclosed area with the selected pattern. Hatch patterns are selected and applied using 
the Boundary Hatch dialog box. You can access this dialog box by picking the Hatch 
button on the Draw toolbar, by picking Hatch... in the Draw pull-down menu, or by 
entering h or bhatch at the Command prompt. 

The Boundary Hatch dialog box is divided into the Quick and Advanced tabs. See 


Figure 19-21. A series of buttons that determine the method of applying the hatch and 
a Preview button are also included. 
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Figure 19-20. 
Predefined hatch patterns supplied with AutoCAD 2000i. 


Figure 19-21. 

The Quick tab of the 
Boundary Hatch 
dialog box. 
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Professional 


Tip Hatch patterns can be edited using the HATCHEDIT 
command or the Properties window. The HATCHEDIT 
command is discussed later in this chapter. 
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Selecting a Hatch Fattern 


The specific hatch pattern is selected in the Quick tab of the Boundary Hatch 
dialog box. The following three categories of hatch patterns are available in the Type: 
drop-down list. 

e Predefined. The predefined AutoCAD patterns are stored in the acad.pat and 
acadiso.pat files. The acad.pat file is used when you start a drawing using 
English units. The acadiso.pat file contains hatch patterns scaled for metric 
drawings. It is used when you start a drawing using metric units. 

e User defined. Selecting this option creates a pattern of lines based on the 
current linetype in your drawing. You can control the angle and spacing of the 
lines. The LTSCALE system variable affects how this user defined hatch 
appears in the drawing. 

e Custom. This option specifies a pattern defined in any custom PAT file that is 
added to the AutoCAD support file search path. Custom hatch patterns can 
be created or found on the Internet. If you download patterns from the 
Internet, make sure you have the appropriate permissions to use the patterns. 


Predefined Hatch Patterns 


AutoCAD has many predefined hatch patterns. After selecting Predefined in the 
Type: drop-down list, you need to select the specific predefined pattern. You can 
select the pattern name from the Pattern: drop-down list. You can also pick the ellipsis 
(...) button next to the Pattern: drop-down arrow or pick on the sample swatch to 
display the Hatch Pattern Palette dialog box, Figure 19-22. 


Figure 19-22. 
The Hatch Pattern 
Palette dialog box ANS! | ISO Other Predefined | Custom | 
contains image tiles 
of the predefined 
hatch patterns BRSTONE 
supplied with 
AutoCAD. 
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The Hatch Pattern Palette provides sample images of the predefined hatch 
patterns. The hatch patterns are divided among the ANSI, ISO, Other Predefined, and 
Custom tabs. Highlight a pattern and pick the OK button or double-click on a pattern 
to select it and return to the Boundary Hatch dialog box. The selected pattern is 
displayed in the swatch and its name appears in the Pattern: drop-down list. 

You can control the angle and scale of any predefined pattern using the Angle: 
and Scale: drop-down lists. These drop-down lists also function as text boxes so you 
can type values. For predefined ISO patterns, you can also control the ISO pen width 
using the ISO pen width: drop-down list. 


Professional 


Tip An object can be hatched solid by selecting the SOLID 
predefined pattern. 


User-Defined Hatch Patterns 


A user-defined hatch pattern is a series of straight lines drawn using the current 
linetype. The angle for the pattern relative to the X-axis is set in the Angle: text box. 
The spacing between the lines is set in the Spacing: text box. 

Selecting the Double check box on the right side of the Boundary Hatch dialog box 
creates a pattern of lines intersecting at 90°. This check box is only available when 
User defined is selected in the Type: drop-down list. Figure 19-23 shows examples of 
user-defined hatch patterns. 


Figure 19-23. 
Examples of different hatch angles and spacing for a user-defined hatch. 
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Custom hatch patterns 


You can create custom hatch patterns and save them in PAT files. When you 
select Custom in the Type: drop-down list, the Custom pattern: drop-down list is 
enabled. You can select a custom pattern from this drop-down list, or pick the ellipsis 
(...) button to select the pattern from the Custom tab of the Hatch Pattern Palette 
dialog box. You can set the angle and scale of custom hatch patterns, just as you can 
with predefined hatch patterns. To create your own hatch patterns, refer to the On-line 
Customization Guide found using the HELP command. Custom hatch patterns can also 
be found on the Internet. 


Selecting an Existing Pattern 


When specifying a hatch pattern, you can choose a pattern already drawn. All 
hatch settings of the existing hatch pattern are applied to the new hatch pattern. Pick 
the Inherit Properties button in the Boundary Hatch dialog box. The dialog box is 
temporarily closed and the “paint” cursor appears. In addition, you are prompted on 
the command line: 


Select associative hatch object: (pick the desired hatch pattern) 
Inherited Properties: Name <hatch name>, Scale <hatch scale>, Angle <hatch angle> 
Select internal point: J 


After the hatch is picked, the Boundary Hatch dialog box is again displayed. The 
settings of the selected pattern appear in the dialog box. You can now apply the hatch 
to the new object. 


Hatch Fattern Scale 


Predefined and custom hatch patterns can be scaled by entering a value in the Scale: 
text box. The drop-down list contains common scales broken down in .25 increments. The 
scales in this list start with .25 and go up to a scale of 2. However, you can type any scale 
in the drop-down list text box. Figure 19-24 shows examples of different scales. 

The Relative to paper space check box is used to scale the hatch pattern relative 
to paper space units. Use this option to easily display hatch patterns at a scale appro- 
priate for your layout in layout space. Layout space is discussed in Chapter 24. 


Figure 19-24. 
The effect of different hatch pattern scale factors. 


Hatch pattern: BRICK 
cale: 24 cale: 26 
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Selecting Areas to Hatch 


You can select the areas to hatch in one of two ways—picking points or selecting 
objects. Using the Pick Points button in the Boundary Hatch dialog box, you can select 
points inside the area to hatch. When you pick the button, the dialog box is 
temporarily closed. Pick a point within an enclosed area to hatch. AutoCAD auto- 
matically defines the boundary around the selected point and indicates the boundary 
with a dashed line. The following prompts are displayed. | 


Select internal point: (pick a point inside the area to be hatched) 

Selecting everything visible... 

Analyzing the selected data... 

Analyzing internal islands... 

Select internal point: (pick an internal point inside an additional area or [Enter] if 
you are done selecting objects) 


When you are finished selecting points, press [Enter] and the Boundary Hatch dialog 
box is redisplayed. Pick the OK button in the dialog box and the feature is automati- 
cally hatched. See Figure 19-25. 

The Select Objects button is used to select closed objects to define the hatch 
boundary, rather than an internal point. See Figure 19-26. Closed objects include 
circles, polygons, closed polylines, and so on. The Select Objects button can also be 
used to exclude an object lying inside an area to hatch from the pattern. An example 
of this is the text shown inside the hatch area of Figure 19-26. 
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When you are at the Select internal point: prompt, you 
can enter u or undo to undo the last selection, in case you 
picked the wrong area. You can also undo the hatch pattern 


Í by entering u at the Command prompt after the pattern is 
drawn. You can preview the hatch before applying it to 
verify if it is correct. 


Working with Islands 


Enclosed areas within a boundary are known as islands. AutoCAD can either 
hatch through islands or around them. When you use the Pick Points button to hatch 
an internal area, islands are not hatched by default, as shown in Figure 19-27B. 
However, if you want islands to be hatched, pick the Remove Islands button in the 
Boundary Hatch dialog box after selecting the internal point. The dialog box is 
temporarily closed and the following prompts appear on the command line. 


Select island to remove: (pick the islands to remove) 
(Select island to remove)/Undo: .I 


Select the islands to remove and press [Enter] to return to the dialog box. The hatch is 
now applied through the islands. See Figure 19-27C. 

The Advanced tab of the Boundary Hatch dialog box allows you to set the island 
detection style and the island detection method. See Figure 19-28. There are three 
options in Island detection style area that allow you to set how features are hatched. 
These options have no effect if the boundary does not contain islands. The image tiles 
reflect the options. 

e Normal. This option hatches inward from the outer boundary. If AutoCAD 
encounters an island, hatching is turned off until another island is encoun- 
tered. Then, hatching is turned back on. Another way to look at this is every 
other closed boundary has hatching applied. For example, a window in an 
elevation may have many islands. This option hatches every other island on 
the window. 


Figure 19-27. Ta 
A—Original objects. Hatch fille islands 
B—Using the Pick Pick an Hatch is applied once the islands are 
Poms button to. internal point around islands removed 


hatch an internal 
area leaves the 
islands unhatched. 
C—After picking an 
internal point, use 
the Remove Islands 
button and pick the 
islands. The hatch is 
applied to islands. 
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Figure 19-28. 
The Advanced tab of 
the Boundary Hatch 
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* Outer. This option also hatches inward from the outer boundary. As with 


"normal" hatching, AutoCAD turns hatching off when it encounters an 
island. However, hatching is not turned back on even if other islands are 
detected. AutoCAD hatches only the outermost level of the structure and 
leaves the internal structure blank. This is a good option when hatching 
siding on a building and AutoCAD detects several islands on a window. The 
outer frame of the window is detected and AutoCAD does not place a hatch 
on the window. 

Ignore. This option ignores all islands and hatches everything within the selected 
boundary. Any islands in the boundary are filled with the hatch pattern. 


The Island detection method area has two options—Flood and Ray casting. The 
Flood radio button is selected by default. This includes internal objects (islands) in the 
boundary calculation. The Ray casting option draws a line around islands when 


calculating the boundary. 


Previewing the Hatch 


Before applying a hatch pattern to the selected area, you can preview it to be sure 
the pattern and boundary are correct. The following buttons are located in the 
Boundary Hatch dialog box. They are used to preview the boundary and hatch 


pattern. 


e View Selections button. The View Selections button is available after picking 


objects to be hatched. Pick this button and the drawing is displayed with the 
hatch boundaries shown as a dashed line. When you are finished, press [Enter] 
or right-click to return to the Boundary Hatch dialog box. 

Preview button. Pick the Preview button to see the hatch pattern as it will be 
applied to the boundary. This allows you to see if any changes need to be 
made before the hatch is drawn. When using this option, the Boundary Hatch 
dialog box is temporarily closed and the hatch is shown as it will be drawn 
with the current settings. When finished previewing the hatch, press [Enter] or 
right-click. The Boundary Hatch dialog box is displayed again. Change the 
hatch pattern, scale, or rotation angle as needed and preview the hatch again. 
When you are satisfied with the hatch, pick the OK button in the Boundary 
Hatch dialog box to apply the hatch to the drawing. 
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Hatch Fattern Association 


The BHATCH command creates associative hatch patterns by default. However, 
you can choose to create nonassociative patterns. The Composition area of the 
Boundary Hatch dialog box has Associative and Nonassociative radio buttons. The 
Associative option is on by default. 

Associative hatch patterns update automatically when the boundary is edited. If 
the boundary is stretched, scaled, or otherwise edited, the hatch pattern automati- 
cally fills the new area with the original hatch pattern. This is because the hatch is 
“associated” with the boundary. 

A nonassociative pattern is not “associated” with the boundary and, therefore, 
is not updated when the boundary is edited. For example, if you scale the hatch 
boundary, the hatch pattern is not scaled. To scale both the boundary and the hatch, 
select both items before editing. If the boundary is stretched, the hatch will not 
update, even if it is part of the stretch selection. 


Professional 


Tip When creating an associative hatch, it is best to specify 
only one internal point per hatch block placement. If you 


specify more than one internal point in the same operation, 

— AutoCAD creates one hatch object from all points picked. 

d This can cause unexpected results when trying to edit what 
appears to be a separate hatch object. 


Exercise 19-5 


Open ex19-4. 

Create a layer named E-Hatch and set it current. 

Freeze the E-Floor & Ceilg layer if it is thawed. 

Experiment with hatches for the elevations. Add patterns for the roofing and 
for the siding. Refer to Figure 19-19 for samples. 

If the hatch is hatching parts of islands, try removing the island from the selec- 
tion or use the Advanced tab to set the Outer island detection style current. 
Save the drawing as ex19-5. 
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Correcting Errors іп the Boundary 


If there is an error in the hatch boundary, the BHATCH command will not work. 
The most common error is a gap in the boundary. This can be very small and difficult 
to detect, and results when you do not “close” geometry or do not use object snaps 
for accuracy. However, AutoCAD is quick to let you know by displaying the 
Boundary Definition Error alert box. See Figure 19-29. Pick the OK button. Then, find 
and correct the problem. This error message also appears if you pick a point outside 
of any areas that can be used as boundaries. 


Figure 19-29. 

A Boundary Definition 
Error alert box is 
displayed if problems 
occur during the 
boundary creation 
process. 


Valid hatch boundary not found 
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Figure 19-30 shows an object where the corner does not close. The error is too 
small to see at the current zoom level. However, using the ZOOM command reveals 
the problem. Fix the error and use the BHATCH command again. 


Improving Boundary Hatching Speed 


Normally, the BHATCH command evaluates all geometry visible on screen to 
establish the boundary. In most situations, boundary hatching works with satisfac- 
tory speed. However, this process can take some time on a large drawing or if many 
blocks are visible. You can improve the hatching speed and resolve other potential 
problems using options found in the Advanced tab in the Boundary Hatch dialog box. 
See Figure 19-31. 

The drop-down list in the Boundary set area specifies what is evaluated when 
hatching. The default setting is Current viewport. If you want to limit what AutoCAD 
evaluates when hatching, you can define the boundary area so the BHATCH command 
only considers a specified portion of the drawing. To do this, pick the New button 
before selecting objects or internal points to hatch. Then, at the Select objects: prompt, 


Figure 19-30. 
An open boundary The boundary is not closed 
may not be visible in this area. Extend the 


BE current Zoom lines to hatch the area. 


level. However, 
when you zoom in 
on the area, the 
error is obvious. 


Look around the edges to Hatch the area after fixing 
make sure the geometry the boundary edges. 
creates a closed area. 


Figure 19-31. 
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draw a window enclosing the features to be hatched. You do not have to be very 
precise as long as all features to be hatched are enclosed in the window. This is demon- 
strated in Figure 19-32. After selecting the object(s), the Boundary Hatch dialog box 
returns. The drop-down list in the Boundary set area now displays Existing set, as 
shown in Figure 19-31. Only the objects inside the “existing set” are evaluated when the 
hatch is drawn. The “existing” boundary set remains defined until another is created. 

When you use the BHATCH command and pick an internal area to be hatched, 
AutoCAD automatically creates a temporary boundary around the area. If the Retain 
boundaries check box is unchecked, the temporary boundaries are automatically 
removed when the hatch is applied. However, if you check the Retain boundaries 
check box, the hatch boundaries are kept when the hatch is applied. 

When the Retain boundaries check box is checked, the Object type drop-down list 
is enabled. See Figure 19-33. The drop-down list has two options—Polyline (the default) 
and Region. If Polyline is selected, the boundary is retained as a polyline object around 
the hatched area. If Region is selected, the boundary is retained as a region. A region is 
a closed, two-dimensional area with mass, similar to a piece of paper. 


Professional 


Tip There are several techniques to help save time when 
hatching, especially large and complex drawings. These 
include: 

e Zoom in on the area to be hatched to make defining the 
boundary easier. 


Preview the hatch before you apply it. This allows you to 
make adjustments without undoing or editing the hatch. 
Turn off layers containing objects that might interfere 
with defining hatch boundaries. 

Create boundary sets of small areas within a complex 
drawing. 


Figure 19-32. 
A boundary set limits the area evaluated by AutoCAD during a boundary hatching 
operation. (3D-DZYN.) 
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Figure 19-33. 
There are two 
options for the 
boundary object 
type. These options 
are only available if 
Retain boundaries is 
checked. 
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Editing Hatch Fatterns 


You can edit hatch boundaries and hatch patterns with grips and editing 
commands such as ERASE, COPY, MOVE, ROTATE, and SCALE. If a hatch pattern is 
associative, editing the hatch boundary is automatically reflected in the hatch. 

A convenient way to edit a hatch pattern is by using the HATCHEDIT command. 
You can access this command by picking Hatch... in the Modify pull-down menu, 
picking the Edit Hatch button on the Modify II toolbar, or typing he or hatchedit at the 
Command prompt. You can also select the hatch pattern, right-click, and select Hatch 
Edit... from the shortcut menu, or simply double-click on the hatch pattern. 

When you select a hatch pattern, the Hatch Edit dialog box is displayed. See 
Figure 19-34. The Hatch Edit dialog box has the same features as the Boundary Hatch 
dialog box, however, only the items controlling hatch pattern characteristics are avail- 
able. You cannot create new boundaries or hatch new areas. 

The available features work just like they do in the Boundary Hatch dialog box. You 
can change the pattern type, scale, or angle; remove the associative qualities; set the 


Figure 19-34. "m ы 
The Hatch Edit dialog барел Options 
box is used to edit 
hatch patterns and 


appears very similar = = ~~ 
H ike Ed, Type [Fredeined 8 a 
Hatch dialog box. Baten [ausi =] Al 
Notice that only the ТР? 
options related to Tr Li 
hatch characteristics EI 
are available. Angle: [0 B 
Scale fo —— 3] Z Inhent Properties 
E 
pe 7 a 
EZ Composition 


© Associatve 
C Nonassociatve 


Preview | x | Cancel | Hee | 
2 EE | 


————— nen: 


Chapter 19 Drawing Elevations 


HATCHEDIT 


HE 


Modify 
we Hatch... 


Modify II 


toolbar 
4 


Edit Hatch 


inherit properties of an existing hatch pattern; or use the Advanced tab options to edit the 
hatch pattern. You can also preview the edited hatch before updating it in the drawing. 


Exercise 19-6 


@ Open ex19-5. 

Ф Use the Hatch Edit command to change the hatch patterns you used on the 
elevations. 

Ф Try changing the scale of the hatch patterns. 

@ Save the drawing as ex19-6. 


Finishing the Elevations 


Direct projection was used to create the townhouse elevations, so the views need 
to be rotated for all of the elevations to be “right side up”. Use the MOVE command and 
move the elevations to the side of the drawing. Then, rotate each elevation the appro- 
priate rotation angle. For example, the right-side elevation is rotated 270°(—90°), the rear 
elevation is rotated 180°, and the left-side elevation is rotated 90°(—270°). Make sure all 
objects on all elevation layers are being moved and rotated. Figure 19-35 displays the 
townhouse elevations moved to the side and rotated for readability. 

After the elevations have been repositioned, notes reflecting the type of building 
materials are added. Any building-specific notes are also added to the elevations, such as 
the subfloor and plate line locations. Dimensions can be added to the elevations. The wall 
heights can be dimensioned from the subfloor to the plate lines. The roof overhangs are 
dimensioned on the elevations, and the chimney height is dimensioned for any fireplaces. 


Exercise 19-7 


@ Open ex19-6. 
Ф Move the elevations to the side of the drawing. 
@ Rotate the right side elevation 270°, the rear elevation 180°, and the left side 
elevation 90°. 
@ Create the following layers: 
Ф E-Notes 
@ E-Dims 
@ Use the QLEADER command to create notes that point to the building materials 
on your elevations. 
Ф Dimension the wall heights and overhangs on the elevations. 
@ Save the drawing as ex19-7. 


Figure 19-35. 
The townhouse elevations organized to the side of the drawing. 
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Creating Elevations for the Movie Theater 


At the beginning of this chapter, two different techniques for creating elevations 
were discussed. The direct projection method was used to create elevations for the 
townhouse drawing. The following discussion explains how to lay out the elevations 
for the movie theater using the dimensional layout technique. 

The dimensional layout technique uses a series of layout lines similar to the 
direct projection system. However, elevations are not created around the floor plans, 
as in the direct projection. Instead, the dimensions of the floor plans are referenced to 
locate the walls, doors, and windows in the elevations. 

The first step in the dimensional layout method is to reference the drawing. This 
can be done by either printing a copy of the dimensioned floor plans to use as a refer- 
ence or by using xrefs. This discussion uses xrefs to reference the dimensions of the 
movie theater floor plans and foundation plan. In Exercise 19-8, you will create the 
elevations for the theater. 

Once you have a reference for the elevations, draw the floor and plate lines as you 
did for the townhouse. This establishes the wall height for the elevations and is the 
beginning of the layout lines. You are not creating the elevations around the floor plans, 
so all floor and plate lines can be initially drawn parallel, as shown in Figure 19-36. 

After the floor and plate lines are drawn, sketch the wall placements. Draw a 
vertical line extending through all of the floor and plate lines for one elevation. This 
line represents one edge of one of your elevations. Using the floor plan dimensions 
as a reference, offset the vertical line the distance to the other corners of the building. 
Use the TRIM command to trim the vertical wall lines from the uppermost plate and 
lower floor lines. Figure 19-37 displays the theater elevation wall lines laid out. 


Figure 19-36. 


The movie theater floor plans are referenced to lay out the floor and plate lines. 


Floor and plate 

linee for each 

elevation are 
laid out 


Figure 19-37. l 
The four cardinal elevations of the theater are laid out by referencing the dimensions to the 
wall corners. 
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Exercise 19-8 


Ф Start a new drawing from scratch or use one of your templates. 
@ Create the following layers: 
Ф A-Flor-Nplt (Center linetype set as a nonplotting layer) 
@ A-Wall-Elev 
Ф Xref-A-Fp01 (use for the a-fp01) 
Ф Xref-A-Fp02 (use for the a-fp02) 
Ф Xref-S-Np01 (use for the s-np01) 
Ф Xref the a-fp01, a-fp02, and s-np01 drawings into the drawing on the appro- 
priate xref layers. Set the xrefs as overlays. 
Ф Freeze the layers in the xrefs so that only the walls, doors, windows, and 
dimensions from each xref are showing. 
Ф Set the A-Flor-Nplt layer current. Draw the floor and plate lines for each of the 
cardinal elevations. Use the following heights to lay out these lines: 
Ф Movie theater walls: 22'-0". 
Ф Lobby, bathrooms, and concession area on main floor: 9'-1". 
Ф Projection rooms, office, and storage area on upper floor: 9'-1". 
@ Distance between floors: 12". 
Set the A-Wall-Elev layer current. 
Draw a vertical line for each elevation and use this line as the outside edge of 
one of the exterior walls. 
@ Use the OFFSET command to offset this line for each exterior wall. Use the 
dimensions from the floor plans as a reference. 
@ Save the drawing as a-el01. 
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Adding the Roofline 


The roofline of the theater is behind a parapet wall. A parapet wall is the portion 
of a wall that is located entirely above the roof. A parapet wall can be considered as 
a "phony" or "fake" wall sitting in front of building features to add decoration or 
hide objects such as machinery. In the case of the theater, the parapet wall serves both 
purposes. The wall runs along the outside roofline to hide the return roof and 
machinery, such as air conditioning units and vents. Figure 19-38 shows the outline 
of the south (front) elevation for the theater. 


Architectural AutoCAD Dra fting / Design /Presentation 


ooo ———— BH 
Figure 19-38. 


The south elevation laid out for the movie theater. 
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All of the roofs in the theater are constructed of trusses, except the atrium, which 
is made of steel and glass. See Figure 19-10 for a section of a typical truss. The outside 
theater roofline is constructed with trusses and has a 3:12 roof pitch. The outside 
roofline starts at the outside theater walls and runs in toward the building on each 
side. The return roofline starts at the back of the theaters with the major jog in the 
front of the building and has a 4:12 roof pitch running toward the 3:12 pitch roof. The 
parapet wall extends above the pitched roofs by 12”. 

Above the lobby and concessions area, a glass atrium roof is placed to provide 
natural lighting to the interior. This roof is constructed with structural steel beams at 
a 12:12 roof pitch. The roofline starts at the inside of the projection room walls. It also 
starts 22’-0” above the main floor line. 


Exercise 19-9 

Ф Open the a-el01. 

Ф Create a layer named A-Roof-Elev-Otln and set it current. 

Ф Using the criteria specified above and Figure 19-38 for reference, create the 
roofline for the movie theater. 

* The outer roofline will have a 3:12 roof pitch. The thickness of the truss is 8" 
@ The return roof has a 4:12 roof pitch and runs into the 3:12 outer roof. 
@ The atrium has a 12:12 roof pitch. 

Ф Draw the parapet wall 12" above the roofline. Where the 3:12 and 4:12 roofs 
meet, draw the parapet wall horizontally toward the inside of the movie 
theater. The parapet wall in the center of the building is placed 22-0" from the 
main floor line. 

@ Save the drawing. 
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Adding the Doors and Windows 


To place the doors and windows, refer to the floor plan dimensions for locations. 
Place the doors and windows on the elevations at their correct sizes. Use the DIST 
command if needed to measure the width of doors on the floor plans. In the case of 
the movie theater, the header line is placed 7’-0” above the floor line. 

The atrium has a 12" frame around the glazing. Along the sides of the building, 
the atrium has the 12’-0” wide glazing with 12” frames between them. 

A picture window known as a transom is placed above the doors on the north 
and south elevations. A transom window is generally a window above a door or 
other windows. The header line for the transom window is 8'-6" from the floor line. 
Figure 19-39 shows a detail of the front of the movie theater. 

The exit doors along the side of the movie theater do not have transom windows 
or glazing. These doors are made of metal and do not have any decoration on them. 


Exercise 19-10 


Ф Open the a-el01. l 
Ф Create the following layers: 

Ф A-Door-Elev 

@ A-Glaz-Elev 

Ф Reference the floor plans for the door and window placements and sizes. Refer 
to Figure 19-39 for reference as you complete this exercise. 

@ All doors and windows are to have a header height of 7'-0" from the floor. The 
transoms have a header height of 8'-6" from the floor, which will make the tran- 
soms approximately 1'-4" in height. 

@ Place the glazing in the atrium. Use a frame width of 12". Along the side eleva- 
tions, the atrium glazing is 12’-0” with 12" frames in between. 

@ Save the drawing. 


Detailing the Theater Elevations 


Now that the walls, doors, and windows have been laid out, the finishing details 
need to be placed on the theater elevations. According to the floor plans, there are two 
stairs on the north elevation at the rear of the building leading from the upper floor 
to the ground level. The stairs need to be added to the north elevation. Referring to the 
foundation plan, the sidewalk around the movie theater contains ramps and steps that 
need to be added to the elevations. If the foundation plan does not specify elevations 


Figure 19-39. 
Doors, transoms, 
and atrium glazing 
are added to the 
south (front) eleva- 
tion of the movie 
theater. 
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at the top of the slab, the site plan needs to be referenced to obtain these elevation 
grades. The top of the slab is abbreviated “TOS” on drawings. In the theater plans, 
the TOS is the top elevation of the walkways. 

First, lay out the walks, ramps, and steps. This creates a ground line and shows 
how the slope of the site affects the elevations. After the walks are created, draw the 
rear stairs by referencing the floor plans. Make sure the riser count on the stairs is the 
same as on the floor plans. Figure 19-40 displays the south and north elevations with 
the walks and stairs in place. 

Use construction lines to indicate risers and treads when drawing the stairs. 
First, draw a vertical line from subfloor to subfloor at the first riser location. Since 
the number of risers and tread width are known, use the ARRAY or OFFSET 
command to create all of the risers. Next, use the DIVIDE command to divide the 
first riser line into a number of segments equal to the total number of risers. This 
establishes and evenly spaces the treads. Finally, use the TRIM or FILLET command 
with a radius of 0 to clean up the construction lines creating the risers and treads, 
as shown in Figure 19-41. 

The side elevations of the movie theater are a little plain with no major building 
lines breaking up the surface. Therefore, the architect decided to visually break up the 
wall with fascia. For the theaters, a 48” tall fascia is added below the outside roofline. 
Figure 19-42 shows one of the side elevations. 


Figure 19-40. 
The walks, ramps, steps, and stairs are added to the elevations for the movie theater. 
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Figure 19-42. 

The west elevation 
with the fascia and 
walkways added. 
The side glazing for 
the atrium is also 
added. 


Atrium glazing 
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After more consideration, the architect decided to add a covered area over the 
entry doors to protect customers from the weather. The cover is a flat roof, 24” thick, 
and placed 12’-0” from the floor line. Before finishing the theater with hatch patterns, 
“reader boards” to show the current movies need to be added to the exterior, as well 
as a sign for the theater’s name. Figure 19-43 shows the finished south elevation for 
the movie theater. 


Adding Notes and Dimensions to the Elevations 


After the elevations are completed, notes and dimensions are added to complete 
the drawings. Many architectural offices use a noting system called keynotes. A 
keynote system uses a number with a leader line pointing to an area which has an 
associated note. The number relates to a keynote legend. This legend explains the 
type of note the number is referencing. Appendix E provides examples of keynotes, 
legends, and a list of commonly used keynotes. 

Dimensions are also placed on elevations. These dimensions show the different 
floor and plate heights. In addition, any features that cannot be dimensioned on the 
floor plans are dimensioned in an elevation. 


Figure 19-43. 


The south elevation of the movie theater before hatching. Reader boards, an entry cover, and 
the theater sign are added. 


Theater Entry Reader 
sign cover boards 
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Exercise 19-11 


pa Open the a-el01. 

"Ф Create the following layers: 

A-Anno-Dims 

A-Anno-Notes 

A-Elev-Patt (use for the hatch patterns) 

A-Elev-Sign (use for the reader boards) 

A-Strs-Elev (use for the stairs) 

A-Walk-Elev (use for the walkways) 

Create the walkways, ramps, and steps. Refer to the site plan for the grading 
elevations. 

Add the stairs to the rear of the theater. 

Add the exterior signage to the movie theater. 

Hatch the building with the BHATCH command. 

Place dimensions indicating the floor and plate locations and heights. 

Add notes to the drawing indicating the finish and any specific features such as 
the atrium, reader boards, and ticket windows. Try using the keynoting system. 
Refer to Appendix E for the keynotes. If there is not a keynote that you are 
looking for, create one and assign a number to it following the keynote format. 
Save the drawing. 
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Creating Interior Elevations 


Interior elevations are used to show how the interior of a structure is to appear. 
For example, an interior elevation may show details such as where a bathroom mirror 
is located. In some offices, interior elevations are drawn for every room of a building. 
In this situation, simple walls with no details can contain extra information found on 
more detailed interior elevation walls. To eliminate unnecessary information, interior 
elevations may take a simple, common wall and note it as a typical interior wall. 

In residential work, interior elevations are commonly drawn of the kitchen, bath- 
rooms, and any walls that have a special feature. Special features may include a book- 
case, fireplace mantle, paneling, or archway entrance. In commercial work, interior 
elevations may include bathrooms, a typical office or room, or a wall with special 
features. Special features found in commercial construction include a library wall, 
food bar, or a decorative wall with pilasters, paneling, and arches. | 


Interior Elevation Names 


The names of exterior elevations are derived from the direction the side of the 
building faces. With interior elevations, the names of wall elevations are based on the 
direction from which the viewer is looking at the wall. See Figure 19-44. The cardinal 
direction plus the room name is the title of the elevation. If the location of an interior 
elevation is obvious by identification of the room from where it is created, the eleva- 
tion may simply be labeled as KITCHEN, or BATH 1, for example. Another basic prac- 
tice is to place an interior elevation key symbol on the floor plan, correlating to the 
same symbol identifying the related interior elevation. 


Interior Elevation Layout 


The layout of the interior elevations includes only the interior wall lines, the 
finished floor and ceiling lines, and any detail on the wall itself. Knowledge of where 
the floor lines and ceiling lines are located is important and helps you “paint the 
picture” of how the interior of the building looks. 
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Figure 19-44. North Interior 
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Before creating the interior elevations, the types of cabinetry, sizes and heights of 
counters, and finishing materials should be known. Typical kitchen counters are 36” 
high. Typical bathroom cabinets are 30” to 33” high. Figure 19-45 shows typical 
kitchen and bathroom cabinetry with dimensions for reference. 

When creating the interior elevations, the elevation boundary represents the 
outermost edge of the interior of the room. When components such as cabinetry, 
beams, and soffits project toward the viewer, a line is drawn around the outer-most 
edge of the component. Anything within the wall boundary line represents items 
along the wall, as shown in Figure 19-46. 

Direct projection or dimensional layout can be used to create the interior eleva- 
tions. First, lay out the finished floor and ceiling lines as you did for the exterior 
elevations. Then, referring to the floor plans, begin drawing the components that 
appear on the wall where the elevation is needed. Door and window placements, 
toilets, urinals, sinks, and cabinetry are all shown on the interior elevation. 
Figure 19-47 shows typical kitchen and bathroom interior elevations. 


Figure 19-45. 
Kitchen and bathroom cabinets. 
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Figure 19-46. 
The outline of an 


interior elevation. Soffit ; ili 
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Figure 19-47. 
Kitchen and bathroom plans with interior elevations. (Alan Mascord Design Associates, Inc.) 
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The final step in drawing interior elevations is to apply any specific notes, such 
as countertop materials, finish materials, appliance callouts, and any special 
construction notes. Also, dimensions are needed to indicate the height and width of 
counters and cabinets, and the placement of the appliances. 

In some commercial and residential projects, interior elevations can become very 
detailed. Sometimes the finish materials, such as trim and the color of paint, are spec- 
ified directly on the interior elevations. Keynotes are commonly used to keep the 
drawings looking clean and not too cluttered with notes and leaders. 


Exercise 19-12 


@ Open ex19-7. 

@ Create the following layers: 

I-Outline 

I-Casework 

l-Appliances 

I-Plumbing 

I-Dims 

I-Note 

Ф Freeze the elevation layers and refer to the floor plans for the interior elevations. 
Ф Create interior elevations for the kitchen, the two bathrooms and the powder room. 
@ Place any notes desired. 

Ф Add dimensions to the elevations. 

Ф Save the drawing as i-el01. Your drawing should look similar to the diagram below. 
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Exercise 19-13 


Ф Start a new drawing from scratch or use one of your templates. 

@ Create the following layers: 

I-Wall-Elev (interior wall elevations) 

I-Door-Elev (interior door elevations) 

I-Glaz-Elev (interior window elevations) 

I-Flor-OtIn-Elev (interior elevation outline) 

I-Flor-Pfix-Elev (interior plumbing elevations) 

|-Eqpm-Elev (interior equipment) 

l-Anno-Dims 

l-Anno-Note 

Ф Using the floor plans and elevations as a reference, create four interior eleva- 
tions for one of the theater rooms. Two sample elevations are shown below. The 
placement of the exit doors will vary but will provide a typical theater interior. 
Create interior elevations of the bathrooms. 

Create the interior elevations of the lobby area. 

Provide notes in the form of keynotes and create the legend. 

Add interior dimensions as needed. 

Save the drawing as i-el01. 
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Describe the direct projection method of creating an elevation. 

Explain the dimensional layout method of creating an elevation. 

What is the determining factor when selecting a scale for elevations? 

Name the two common roof framing methods. 

In one of the common roof framing methods, a notch is cut in the rafter. What is 
this notch called? 

Define span. 

Name the construction member placed over door and window openings to support 
the wall and roof above. 

Which AutoCAD command is used to automatically fill an enclosed area with a 
hatch pattern? 


. What are islands, as related to hatching? 

. Define associative hatch patterns. 

. What happens if you edit the boundary of a nonassociative hatch pattern? 

. What happens if you attempt to hatch an area inside of a boundary that is not 


completely closed? 


. Define region. 
. Name the command used to edit hatch patterns. 
. What does the abbreviation TOS denote? 


List at least five places where interior elevations are typically created. 


roblems 1—4, create elevations for the projects as shown on the following pages. Use the 


ollowing general procedure: 


A. Start a new drawing and create appropriate layers. 

B. Use the floor plan and elevation drawings for reference. 

C. Draw and dimension the elevations for the assigned project. 

D. Savethe completed drawing as 19-ResA, 19-ResB, 19-Multifamily, or 19-Commercial, 
whichever is appropriate for the project. 
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Sections are very important in the design, drafting, and building processes. A 
section shows internal components of a structure or portion of a structure as they would 
appear if cut by an imaginary plane. After slicing the structure, you are able to view 
the internal construction of the building. See Figure 20-1. Sections are used to describe 
the construction methods used to create the structure, from the roof down to the 
foundation. 

In the early stages of design, sections are used to study the vertical relationships 
of spaces in the building. Once the construction document phase is started, sections 
are used to verify vertical space, as well as explain construction methods and place- 
ments of walls, joists, and beams. During the construction process, sections are used 
to explain how the structure is put together. 


Sectioning Basics 


Before creating a section, you need to know where to “slice” the structure. 
Section “cuts” or “slices” are indicated on the floor plan. Figure 20-2 shows how the 
cut lines are displayed on a drawing. The cut line is called a cutting-plane line. The 
cutting-plane line consists of a “bubble” with an arrow indicating the direction from 
which you are viewing the sectioned portion of the building. A letter at the top of the 
bubble indicates the section label. The number at the bottom of the bubble indicates 
the page where the section can be found. There are three types of sections that can be 
created for construction documents—full section, partial section, and detail. 

A full section creates a cross section through the entire building. Refer to 
Figure 20-3. A full section shows the general construction practices of the building. 


Figure 20-1. 
A section is created by slicing through the building. 
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Figure 20-2. 

The section cutting-plane lines on the floor plan indicate where the section will be sliced. 
The arrows indicate the direction from which the sectioned portion of the building is 
viewed. 
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Figure 20-3. 
À full section drawing. (Alan Mascord Design Associates, Inc.) 
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A partial section displays only a portion of the building. A partial section is used 
when more detail is required in a specific area. Usually, a partial section is used to 
indicate special framing or construction techniques used in a particular feature of the 
design. See Figure 20-4. There are two methods to indicate a partial section. The first 
method uses a bubble similar to the section cutting-plane line for a full section, except 
the cutting-plane line is not drawn through the entire floor plan. The second method 
uses a thick, dashed polyline drawn around an area on the full section, along with a 
bubble indicating the partial section number and page. See Figure 20-5. 

Details are the third sectioning technique. Details provide more information than 
found in full sections. Similar to full and partial sections, a detail has a location 
bubble on the floor plan indicating where the detail can be found. See Figure 20-6. 
Details generally show one small area of the building, such as a foundation footing, 
floor framing, or roof framing section. These are drawn at a larger scale than the full 
or partial sections, because more information is presented. See Figure 20-7. 


Figure 20-4. 

A partial section 
drawing. (Cynthia 
Bankey Architect, 
Inc.) 
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Figure 20-5. 
The two methods of indicating a partial section. (Cynthia Bankey Architect, Inc.) 
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Figure 20-7. 

A typical detail drawing. (Cynthia Bankey Architect, Inc.) 
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After indicating the cutting-plane line location, you should have an idea of how 
the building is constructed and what materials are used. Some things to consider 
before creating sections are: 

e Type of foundation. 

Wall construction methods. 

Size of beams, joists, and columns. 
Plate heights. 

Roof pitch. 

Type of exterior building materials. 


Construction Techniques 


In order to draw a section, it is very important to understand foundations, 
framing, and other typical construction techniques. The three main types of founda- 
tion systems are floor joist, post and beam, and concrete slab. Foundation systems are 
discussed in Chapter 18. The two main types of framing systems are balloon framing 
and platform framing. Framing systems can vary depending on the project, location, 
and building authority. 


Balloon Framing 


Balloon framing uses exterior wall studs that are continuous from the first floor 
to the roof assembly. See Figure 20-8. Wood has a tendency to shrink as the moisture 


Figure 20-8. 
Balloon framing construction. 
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content decreases. Wood tends to shrink more in width than in length. With a single 
stud, vertical shrinkage is minimized, thus maintaining the height of the structure. 

Since balloon framing uses continuous studs, there is a problem with fire control. 
If a fire occurs on the lower floor, it can quickly spread to the upper levels because the 
wood studs extend the total height of the structure. To help prevent this, blocking is 
added at each level between the studs. 

Another disadvantage of balloon framing is the required length of wood studs. 
For example, a two-story balloon framed house requires studs that are 18’ or 20’ in 
length. 

Balloon framing was popular in the 19th century but is not commonly used 
anymore. However, a knowledge of balloon framing construction can be helpful. 
Balloon framing is quickly being replaced by platform framing techniques. 


Platform Framing 


Platform framing is the most commonly used method of framing. With platform 
framing, each floor of a structure is built on a framed platform. Buildings with this 
type of framing can be built higher than with the balloon framing because the stud 
length is not an issue. See Figure 20-9. 

Each floor platform is used as the fire blocking between floors in platform 
framing. This eliminates the need to place individual blocking between the studs. 
Diagonal bracing may be added to brace the floors, as in balloon framing. However, 
this is less common in platform framing. Plywood sheathing is generally used to 
brace the structure. Check with the local building authority on the use of bracing for 
your area. 


Figure 20-9. 
Platform framing construction. 
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Wall Construction 


Chapter 16 introduced some wall framing conventions. Masonry, wood, and 
steel construction are all popular methods of wall framing. Masonry construction is 
often used where wood availability is limited and can be more common in warmer 
climates. Wood is a very common framing material, especially with residential and 
light commercial buildings. Steel framing competes with wood framing as it is not a 
fire danger and does not shrink. Any of these methods can be used when building a 
structure. Cost, availability, jurisdiction requirements, and building usage should be 
considered when choosing a type of framing material. 


Masonry Construction 


Masonry construction can be found in commercial, industrial, and residential 
projects. The main elements used are brick and concrete blocks. Typically, the 
masonry walls are built on top of a concrete slab foundation with an expanded 
footing. See Figure 20-10. This is due to the weight of the masonry walls. 

When using brick as a construction material, two rows of brick are laid, sepa- 
rated by a 2” airspace. This airspace is called a cavity and is typically filled with insu- 
lation material. In areas of high winds, the cavity is filled with a bonding material 
known as grout. In these situations, iron bars, called rebar, are placed in the cavity. 
The grout and rebar provide reinforcement to the wall. 

Concrete block can also be used for construction. The advantage of concrete 
block over brick is the lesser amount of materials and labor required. The block is 
generally wider than brick. Instead of two rows of brick, only one row of block is 
required. Just like the brick walls, the interior of the concrete wall can be filled with 
insulation or grout and rebar as the situation requires. 


Wood Construction 


Wood construction is very popular across the country. Wood is easy to use, fairly 
economical, and readily available in most areas. Wood construction can be built on 
top of a floor joist, post and beam, or concrete slab foundation system. Wood 
construction consists of a bottom plate along the floor, studs sitting on top of the 
bottom plate, and a double top plate above the studs. See Figure 20-11. 

A double top plate is used to tie two or more walls together. The first top plate is 
placed above the studs along the total length of the wall. The second top plate is the 
piece tying the walls together. Blocking is sometimes used between the studs to help 
reinforce the wall section. 


Figure 20-10. 


Masonry wall construction. 
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Figure 20-11. 
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A masonry veneer is often applied to the exterior of wood construction. In this 
case, the wood walls are framed normally. Then, a masonry veneer is applied to the 
outside of the wall. When using a masonry veneer, the foundation wall is built with 
a ledge on which the masonry sits. See Figure 20-12. 


Steel Construction 


Steel construction has become a popular alternative to wood construction due to 
a number of advantages. Steel is lightweight, strong, preformed, and fireproof. A steel 
wall consists of a bottom channel, steel stud, and a top channel. See Figure 20-13. 
Sheathing can be applied to the exterior of the studs with self-tapping screws. 

Steel studs can be used in construction similar to balloon framing because there 
is no limit to the stud length. The studs can run through a few floors. The floor 
framing is attached to bridging. This is a steel channel running through the studs on 
which the joist can sit. 

Steel framing also lends itself well to platform framing. In this case, a steel I-beam 
joist is placed on top of the top channel. The next floor is then framed in on top of the 
I-beam. 


Koofing Systems 


There are two main conventions for drawing and building roofs—rafter 
construction and truss construction. Rafters are used in conventionally framed roofs. 
The rafter sits on top of the top plate of the wall and is seated in a notch cut into the 
rafter. This notch is called a birdsmouth. The birdsmouth is cut to fit on the top plate. 
To give the rafter support and create a ceiling, ceiling joists are also added beside each 
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Figure 20-13. 


Steel construction. 
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rafter. The ceiling joists also sit on the top plate and are nailed to the side of the rafter. 
See Figure 20-14. 

Truss-framed roofs are prefabricated roofing systems. The truss consists of rafters, a 
ceiling joist, and diagonal webs. The ceiling joist, however, is not placed beside the rafter 
as in conventional framing. The rafter, which is also called the top chord, is placed on top 
of the ceiling joist, which is called the bottom chord. The top chord and bottom chord are 
nailed together with a truss connector. See Figure 20-15. The ends of the bottom cord are 
placed on the top plate. A birdsmouth is not used for trusses. Since trusses are prefabri- 
cated, they can be delivered to the job site and quickly placed into position. 


Setting up the Section 


Now that you have a basic understanding of how a building is constructed, the 
sections can be drawn. You must first determine where to place cutting-plane lines for the 
section on your floor plan. Things to consider when placing the cutting-plane lines are: 

e What is to be shown? 

e Are you going to show how the typical structural components are assembled? 
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Figure 20-15. Roofing material 
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e Is there a special building condition that needs to be shown? 

e Are you trying to show a special feature, such as vaulted ceilings? 
Once you have determined the placement for the cutting-plane lines, draw the lines 
on the floor plan as shown in Figure 20-16. The cutting-plane line bubble is typically 
a 1/2” diameter circle with 3/32” to 1/8” lettering. Create an annotation block and 
insert it into the drawing scaled by the drawing scale factor. The arrow on the cutting- 
plane line bubble can be a separate block inserted and rotated as needed for the 
desired viewing direction. 


Figure 20-16. 
The section cut lines for the townhouse have been determined and annotated on the floor 
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Section cutting-plane lines should be added to each drawing through which the 
section cuts. For example, add the section cutting-plane lines to the foundation plan 
and all floor plans that can be seen in the section. However, this practice varies 
between offices. Some companies prefer to keep the section cutting-plane lines on 
only the foundation or floor plan, while other companies prefer to have the section 
cutting-plane lines on each plan. 

Drawing sections is similar to drawing elevations. Subfloor and plate lines are used 
to obtain the spatial relationships of floors and establish where the vertical portions of the 
section are located on the drawing. Use the direct projection or dimensional layout proce- 
dures discussed in Chapter 19 to lay out the structural components of the section. 

When using the direct projection method, you are often referring to a portion of 
the floor plan or the elevations to determine sizes of rooms or the location of doors 
and windows. If you find yourself referring to an area of the building often, use the 
VIEW command to create an enlarged view of the area. This saves you the time of 
zooming and panning around the drawing looking for a particular area to reference. 


Professional 


Tip If you create a cutting-plane line bubble block with text, 
the block must be exploded in order to change the text. 
|! AutoCAD provides a tool called attributes that can be 


^ added to blocks. Attributes can display text inside of the 

_ block. The advantage of attributes is the block does not 
have to be exploded in order to change the text. Attributes 
are discussed in Chapter 21 of this text. 


Creating a Working View 


On a large drawing with a number of separate areas, using the ZOOM and PAN 
commands can be time-consuming. The VIEW command allows you to specify a 
certain part of the drawing and quickly restore that area. A view can be a small 
portion of the drawing, such as a zoomed in area on a floor plan, or it can represent 
a large portion of the drawing, such as all the elevations. After the view is created, 
you can instruct AutoCAD to redisplay it at any time. 

The VIEW command can be accessed by picking the Named Views button in the 
View toolbar, selecting Named Views... from the View pull-down menu, or entering v, 
view, or ddview at the Command prompt. This activates the View dialog box. See 
Figure 20-17. The View dialog box contains the Named Views and the Orthographic & 
Isometric Views tabs. The Named Views tab is where new views are defined. The 
Orthographic & Isometric Views tab provides preset views based on orthographic and 
isometric principles. 


Named Views Tab А 


A list of currently defined views is shown іп the Named Views tab. If you want to 
create a new view of what is currently displayed in the drawing window, pick the 
New... button to access the New View dialog box, Figure 20-18. Type a name for the 
view in the View name: text box. The Current Display option button is the default. This 
option creates a view based on the view currently displayed in the drawing area. Pick 
OK and the new view name is added to the list. 
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Figure 20-17. 
The View dialog box is used to save and restore views. 
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If you want to define a new window for the view, pick the Define window radio 
button in the New View dialog box. Then, pick the Define View Window button. The 
New View and View dialog boxes are temporarily closed and the prompt Specify first 
corner: appears on the command line. Pick a first point and then a second point 
defining corners of an area to use as a view. After the second corner is selected, the 
New View and View dialog boxes reappear. You can now add the new view based on 
the defined window. 


When creating a view, it is possible to save a named 
user coordinate system (UCS) with the view. The coordinate 
system determines where the origin (0,0,0) is for the X, Y, 


T and Z axes. The world coordinate system (WCS) is the 
default coordinate system in AutoCAD. The UCS command 
is introduced in Chapter 25 of this text. 


To make one of the listed views current, highlight its name in the list in the 
Named Views tab and pick the Set Current button. The name of the current view 
appears in the Current View: label below the Named Views tab. Pick the OK button to 
close the View dialog box and redisplay the drawing with the selected view. 

To delete a saved view, open the View dialog box. Then, right-click on the view 
name in the list in the Named Views tab. A shortcut menu appears. Select Delete in the 
shortcut menu. The view name is removed from the list. 
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Figure 20-19. SEG 
The shortcut menu Вепате 
displayed by right- pm 
clicking on a view 

name. 


There are three other options in the shortcut menu displayed by right-clicking on 
a view name, Figure 20-19. You can set a view current with the Set Current option, 
use the Rename option to rename a view, or get a detailed description of the selected 
view by picking the Details... option. Selecting Details... from the shortcut menu 
opens the View Details dialog box, which provides a variety of information about the 
view. This dialog box can also be opened by selecting the Details button in the View 
dialog box. 


Orthographic & Isometric Views Tab 


The Orthographic & Isometric Views tab in the View dialog box allows you to 
quickly choose a preset view based on orthographic or isometric principles. See 
Figure 20-20. The icons next to each view name represent the side of the drawing that 
will be viewed. The six orthogonal views are available. These are Top, Bottom, Front, 
Back, Left, and Right. There are also four standard isometric views available. These are 
Southwest, Southeast, Northeast, and Northwest. Highlight a view name and press the 
Set Current button to change the drawing view so you are looking at objects from the 
selected direction. 

The isometric and orthographic views can also be selected from the 3D Views 
cascading menu in the View pull-down menu or from the View toolbar. See 
Figure 20-21. 


Professional 


Tip Part of planning a project should include planning 
view names. A consistent naming system helps ensure all 


users know the view names without having to list them. 
The views can be set as part of the template drawings. 


Figure 20-20. 

The Orthographic & 

Isometric Views tab Named Views Orthographic & Isometric Views | 
of the View dialog Current View Current 


box contains six 
preset orthographic 
and four preset 
isometric Views. 
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Figure 20-21. І —— С 
Preset orthographic and isometric views can be set current from the View toolbar or u sing 
the 3D Views cascading menu in the View pull-down menu. | 
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Exercise 20-1 

Open ex19-7. 

Thaw the main floor layers and the elevation layers. 
Create a view of the floor plans named Flrplan. 

Create a view of the elevations named Elev. 

Restore the Firplan view. 

Create section cutting-plane lines similar to Figure 20-16. 
Save the drawing as ex20-1. 
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Using Tiled Viewporte 


Views can be very helpful by saving time zooming around a drawing. However, 
to further increase productivity, you can split the AutoCAD display into smaller 
windows, known as viewports. 
There are two types of viewports. The first type of viewport is called a tiled view- 
port. The Model tab drawing area can be divided into various tiled viewports. The 
other type of viewport is called a floating viewport. The Layout tab, or paper space, 
is where floating viewports are created. Tiled viewports are discussed in this chapter. 
Floating viewports are discussed in Chapter 24. 
By default, there is one viewport in the drawing area, which is the entire drawing 
area. Additional viewports can be added by splitting the drawing area. The edges of 
these viewports are butted against one another, similar to floor tiles. This is where the 
name tiled viewports is derived. Tiled viewports cannot overlap each other. Floating 
viewports, however, can overlap. iind 
Viewports are different "tiles" or views of the same drawing. Only one viewport = 
can be active at any given time. The active viewport has a bold outline around its ~ = viewpons 
edges. See Figure 20-22. repe 
Viewports are created using the Viewports dialog box, Figure 20-23. This dialog box -— 
can be accessed by picking the Display Viewports Dialog button from the Layouts or Ba 
Viewports toolbars. You can also enter vports or viewports at the Command prompt or ES i 
select New Viewports... from the Viewports cascading menu in the View pull-down menu. 
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Figure 20-22. 
An example of three tiled viewports in model space. All viewports show the same drawing, 
just different portions of the drawing. 
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Creating New Tiled Viewports 


The New Viewports tab is shown in Figure 20-23. The Standard viewports: list 
contains many preset viewport configurations. The configuration name identifies the 
number of viewports and the arrangement or location of largest viewport. In the case 
of a four-viewport configuration, the “location” is where the small viewports will be 
placed. These configurations are shown in Figure 20-24. When you highlight a config- 
uration name in the list, a preview of the configuration appears in the Preview area. 
Selecting the entry *Active Model Configuration* will preview the current configuration. 


Figure 20-23. 
The Viewports dialog box allows you to specify the number and arrangement of tiled viewports. 
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Figure 20-24. 
There are nine preset tiled viewport configurations available in the New Viewports tab of the 
Viewports dialog box. These preset configurations are illustrated here. 


=: 


Single Three Vertical Three Horizontal 
Two Vertical Three Right Three Left 
Two Horizontal Three Above Three Below Four Right 


You can name and save a viewport configuration. Enter a name in the New name: 
text box at the top of the New Viewports tab. Use a descriptive and meaningful name. 
For example, if you are creating a four-viewport configuration for four elevations or 
sections, you might name the configuration Elevation Viewports or Section Viewports. 
When you pick the OK button, the configuration is applied. The next time you open 
the Viewports dialog box, the new named viewport configuration appears in the 
Named Viewports tab. 

The Apply to: drop-down list allows you to specify how the viewport configura- 
tion is applied. Select Display to have the configuration applied to the entire drawing 
area. Select Current Viewport to have the new configuration added to the active view- 
port only. This, in effect, creates subdivisions within the viewport. See Figure 20-25. 

The default setting in the Setup: drop-down list is 2D. When this is selected, all 
viewports show the top view of the drawing. If the 3D option is selected, the different 
viewports can display orthographic or isometric views of the drawing. Typically, at 
least one viewport is set up with an isometric view. The other viewports have ortho- 
graphic views. The viewpoint is displayed within the viewport in the Preview image. 
To change a viewpoint, pick the viewport in the Preview image. Then, select the new 
viewpoint from the Change view to: drop-down list. 


Figure 20-25. 
Viewport configura- 
tions can be applied 
to the drawing area or 
the active configura- 
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ан соп к= Configuration Configuration Applied 
7 
on is shown on the to the Large Vi ewport 


left. On the right, a 
new viewport config- 
uration is applied to a 
single viewport. 
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Saving and Restoring Viewport Configuration 


The Named Viewports tab displays the names of saved viewport configurations 
and gives you a preview of each. See Figure 20-26. Select the named viewport config- 
uration and pick OK to apply it to the drawing area. Named viewport configurations 
cannot be applied to the active viewport. 

Certain preset viewport configurations can also be selected from the Viewports 
cascading menu in the View pull-down menu, shown in Figure 20-27. The following 
configuration options are available. 

• 1 Viewport. This option replaces the current viewport configuration with a 

single viewport. 

• 2Viewports. When you select this option, you are prompted to select a vertical 
or horizontal arrangement. The arrangement you choose is only applied to the 
active viewport. This configuration does not replace the current viewport 
configuration. 

• 3Viewports. The following prompt appears when you select this option: 


Enter a configuration option [Horizontal/Vertical/Above/Below/Left/Right] 
«Right»: 


The arrangement you choose is only applied to the active viewport. This 
configuration does not replace the current viewport configuration. 

• 4Viewports. This option creates four equal viewports within the active view- 
port. The current viewport configuration is not replaced. 


A maximum of 64 tiled viewports are available at one 
time. You can check this number using the MAXACTVP 


| (maximum active viewports) system variable at the 
_ Command prompt. 


Figure 20-26. 
Named Viewports tab of the Viewports dialog box. 
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Figure 20-27. 
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Joining Viewports 


You can join two adjacent viewports into a single viewport. Pick Join from the — view 
Viewports cascading menu in the View pull-down menu. Once Join is selected, you "TERM 


are prompted: 
Select dominant viewport «current»: 


Select the viewport displaying the view you want to keep in the resulting joined 
viewport. Once the dominant viewport is selected, you are prompted: 


Select viewport to join: 


Select the viewport to join with the active viewport. Once you select a viewport to 
join, AutoCAD "glues" the two viewports together and retains the dominant view. 

The two viewports you are joining must be adjacent. In addition, they cannot 
create an L-shaped viewport. In other words, the two "shared" edges of the view- 
ports must be the same size in order to join them. 


Working with Tiled Viewports 


Once you have selected the viewport configuration and returned to the drawing 
area, move the pointing device around. Notice that only the active viewport displays 
the pointer as crosshairs. The pointer is displayed as the standard Windows pointer 
in the other viewports. To make a different viewport active, move the pointer into the 
viewport and press the left mouse button once. 

As you draw in one viewport, the image is displayed in all viewports. 
Experiment by drawing lines and other shapes. Notice how the viewports are 
affected. Then, use a display command, such as ZOOM, in the active viewport and 
notice the results. Only the active viewport reflects the use of the ZOOM command. 
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Exercise 20-2 


Open ex20-1. 

Perform a Zoom Extents of the drawing. 

Split the screen into three viewports with the largest viewport to the right. 

In the upper-left viewport, restore the Flrplan view. 

In the lower-left viewport, restore the Elev view. 

Set the largest viewport current. 

Create a layer named S-Floor & Ceilg with a Center linetype and set it current. 
Above the floor plans, draw the subfloor and plate lines for the sections. Refer 
to the elevations for the heights of the main and upper floors and the spacing 
between the floors. Your drawing should look similar to the diagram below. 
Save the drawing as ex20-2. 
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Drawing the Section 


In a section view, vertical lines are added to the subfloor and plate layout lines to 
distinguish where the walls are located. This is somewhat similar to the layout of 
elevations. Refer to the floor plan and section cutting-plane lines often to determine 
the placement of wall lines. All objects through which the cutting-plane line passes 
are displayed in the section. These include walls, doors, windows, and cabinets. 

Once the vertical layout lines are drawn, refer to the floor plans for the wall 
widths. Use the OFFSET command to offset the vertical lines the correct widths. This 
establishes the internal workings of the structure. Figure 20-28 shows the layout of 
the floor plan and foundation walls in a section view. As you are drawing these lines 
in the section, try to visualize what the cutting-plane line is passing through and 
where the “cut” pieces are placed in the section. 

If there is a partial section indicated on the floor plan, as in Figure 20-16, the 
section only needs to be drawn as far as the cutting-plane line extends into the 
building. Where the cutting-plane line stops in the building, a break line is placed on 
the section indicating the remainder of the section has not been drawn. Full sections 
are drawn with all exterior walls and interior walls displayed where they are cut. 

After the wall lines have been laid out, use horizontal lines to indicate the 
subfloor and ceiling lines for each level of the building. For the foundation walls and 
footings, refer to the foundation plan for proper size and placement. If the footings 
are drawn on the elevations, you may be able to obtain dimensions there as well. 
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Figure 20-28. 

The wall locations 
are laid out for the 
section. Floor plans, 
foundation plans, 
and elevations are 
continuously 
referred to when 
laying out the 
sections. 


Partial Section with a Post & Beam System 


Exercise 20- ó 


rgest viewport to draw your sections. 
aller viewports, zoom into areas on the floor plan that you need to 


- S-Framing (for wall, floor, and ceiling layout lines) 

* S-Notes (for section notes, labels, and break lines) 

t the S-Framing layer current. 

ut the vertical walls for each floor of the townhouse. Exterior walls are 6” 


Ф Draw the subfloor and ceiling lines for each level. 

Ф Determine which foundation system you want to draw. 
© Label the rooms to make it easier to identify the space. 
be Your drawing should look similar to the diagram below. 
@ Save the drawing as ex20-3. 
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Adding the Roof 


After the walls are laid out, the roof needs to be added. A rafter or truss system 
can be drawn. For the townhouse drawing, a rafter system is used. The rafter system 
uses ceiling joists, so both the rafters and ceiling joist need to be added at the top plate 
of any wall with a roof above it. Another consideration before drawing the roof is the 
pitch. Refer to the elevations for the roof pitch. In the case of the townhouse drawing, 
2 x 8 rafters with 2 x 6 ceiling joist are used and the roof pitch is 8:12. 

Remember, a birdsmouth is used with a rafter system. Therefore, the bottom of 
the rafter starts on the inside part of an exterior wall. Use relative coordinates to 
determine the other end of the rafter. Offset the bottom of the rafter up 8” to create an 
8” thick rafter. You can also draw the rafter as 7-1/2”, which is the actual size of 8” 
dimensional lumber. Figure 20-29 shows the steps involved in creating a roof section. 

After the roof is laid out, use the EXTEND or FILLET command with a radius of 0 
to join opposite sides of the roofs. Make a 12” overhang on the outside of the building. 
Add a 6” thick ceiling joist above the top plate to complete the roof. If you want, the 
ceiling joist can be made 5-1/2”, which is the actual size of 6” dimensional lumber. If 
the section is cut through a portion of the roof where there is not a slope, extend the 
exterior wall line up to the top of the roof. This topic is discussed later. 


Figure 20-29. 
The steps to creating a roof section. 
Use relative Offset the width Extend the 
coordinates to of the rafter. ee rafter lines to 
LÁ get this point. the overhang. 
Start the Offset the width Trim the overhang 
line here. of the overhang. and rafter lines. 
A B C 
Use the FILLET command with a radius Ааа the ceiling 
of O to join the two sides together. joist. 
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Exercise 20-4 


@ Open ex20-3. 

@ Ensure the S-Framing layer is current. 

@ Layout the rafters and ceiling joists to the sections. 

* Use 8" thick rafters, 6" thick ceiling joist, 8:12 roof pitch, and a 12” overhang. 
@ Your drawing should look similar to the diagram below. 

@ Save the drawing as ex20-4. 


Detailing the Section 


The walls, roof system, and foundation system are the most important part of a 
section. A section identifies where these components need to be placed in relation to 
each other, as well as how the structure is to be constructed. It is very important to 
understand how these components are laid out by referring to the existing floor 
plans. It is also important to understand how the cutting-plane lines “slice” through 
the structure and how “sliced” objects fit into the section. 

After the components are drawn for the section, you can begin detailing the 
section. Typically, framing members sliced with the cutting-plane line are included in 
the section. These include floor joists, rafters, and beams. Keep the spacing between the 
framing members in mind as you draw the section. Typically, floor joists are spaced 16” 
on center (OC) and rafters are spaced 24” OC. This varies based on the structural engi- 
neering, construction material, construction members, construction methods, and 
building codes. Refer to engineering notes for the proper spacing between the joists. 

Any construction member, such as a joist, plate, header, beam, or rafter, “cut” in 
a section view is drawn with a rectangle enclosing an X. This indicates the member is 
cut by a cutting-plane line. See Figure 20-30. Some office practices place the X only in 
the larger construction members, such as beams and headers. If the sections are to be 
plotted at a small scale, such as 1/8"-1'-0", the X is often omitted so it will not inter- 
fere with the plot quality. 

The top and bottom plates also need to be added, as shown in Figure 20-8 and 
Figure 20-9. There are two top plates, each two inches thick, and one bottom plate 
two inches thick. If a window or door is sliced, the header above the door is also 
drawn. Figure 20-31 displays some typical wall section conditions. 
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Joists in a section view. 
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section cutting-plane line 


Figure 20-31. 
Typical wall conditions in a section view. 
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Tip When drawing members constructed of dimensional 
lumber, you can draw them at nominal or actual size. The 
following list gives the nominal and actual sizes for 
common dimensional lumber. 


1-1/2 x 3-1/2 
1-1/2 x 7-1/2 
3-1/2 x 11-1/2 


Check with your CAD manager or instructor to see 
which method to use. 
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The interior drywall or gypsum board is typically shown on a drawing as 1” 
thick. Although this is dimensionally inaccurate, it plots nicely and ensures there is a 
visible division between the construction member and the finish wall. Two lines are 
drawn on the exterior of the wall. One line is for the exterior sheathing and the other 
for the exterior siding. As with interior drywall, these lines are drawn 1” apart. Again, 
the 1” space ensures the lines plot clearly. The roof also has sheathing placed above 
the rafter. The roofing material is placed above the sheathing. In a section, these mate- 
rials are typically drawn as 1" thick. Your school or company may prefer the spacing 
between lines be the actual thickness of the material, such as 1/2" for drvwall. 
Confirm the desired practice with your CAD manager or instructor. | 

If a rafter roofing system is used, ceiling joists are drawn “behind” the rafter. To 
represent this on the drawing, the top of the ceiling joist is displayed as a hidden line 
where the joist is behind the rafter. Figure 20-32 shows typical roofing sections. 

With a trussed roof, the ceiling joist stops at the bottom of the top chord. Blocking 
is added above the top plates on the rafter or truss. This is typically a 2” thick piece 
designed to keep the weather and birds out of the attic. Blocking with a screened vent 
is placed at specified intervals to help provide attic ventilation. Confirm the proper 
spacing with building codes and design requirements. 

If a fascia is used, it is added at the end of the rafter. The fascia is generally 1” to 
2” thick and varies in height, depending on the exterior design. Some offices also 
prefer to display the gutter attached to the fascia. 

The part of the roof displaying a gable end, such as the front of the townhouse 
drawing, is called a rake. If the section cutting-plane line slices through the rake, 
draw the section as if it were a wall, but place a rafter at the top of the sliced roof line. 
Draw a vertical line extending from the rake down to the top plate. 

Other components that may be sliced include cabinets, stairs, and special framing. 
Features that require special framing may include stepped or coved ceilings. A basic 
understanding of how these components are constructed will aid in drawing sections. 
See Figure 20-33. 


Figure 20-32. 
Typical roof conditions in a section view. 
Rooting over roof Top chord Roofing over 
sheathing of truss roof sheathing 
Rafter | 


Bottom 
chord of 
truss 


Blocking Blocking 


Fascia with Ceiling Fascia with 
gutter joist gutter 
Rafter Section Truss Section Rake Section 


Chapter 20 Drawing Sections and Details 


Figure 20-33. 
Special sectioning conditions. 
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Exercise 20-5 


@ Open ex20-4. 
@ Create the following layers: 
@ S-Beams (for all joist and beams) 
@ S-Sheathing 
Begin adding the joists, ceiling joists, and sheathing to the sections. 
Make the sheathing widths 1”. 
Your drawing should look similar to the diagram below. 
Save the drawing as ex20-5. 
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Placing Notes and Dimensions on the Sections 


The final step in the drawing sections is the placement of notes and dimensions, 
as well as adding a finish grade line and ground hatch pattern. When adding notes 
to the sections, call out any special conditions, such as special sizes for beams and 
joists. Also, any notes referring to the general construction of the structure are impor- 
tant to include in sections. If the section drawings are too crowded with geometry 
and notes, keynotes can be used. 

Roof pitch symbols should also be drawn on the sections. Place the symbols in a 
location where the roof pitch is clearly seen. One of the reasons this is done is to 
ensure consistency between drawings. Refer to Chapter 19 for a description of roof 
pitch symbols. 

Foundation footing sizes are also noted in a section. Another note common in 
sections is room tags. A room tag indicates the intended function of a room, such as 
“kitchen” or “garage.” Placing room tags in section drawings helps the individual 
looking at the drawings locate the area in relation to the floor plan. Dimensions are 
another important notation found on sections. Often, the location of major beams, 
overhangs, and roof ridge lines are placed on the sections. Plate lines and any special 
dimensions that are not located on other plans should be placed on the section views. 

The last thing to place on the sections is a finish grade line. In Chapter 19, a grade 
line was added to elevations to show the exterior elevations in relation to the grading 
of the site. When placed on the sections, the grade line aids in the proper size and 
location of the foundation walls and footings. The grade line is generally drawn 8” 
below the mudsill or a minimum of 6” below exterior siding. A hatch pattern is often 
added under the footings and at the exterior of the building to represent ground. 
Figure 20-34 shows an example of a finished section. 


Figure 20-34. 
An example of a finished section. 


ic, 5 


EXISTING BUILOING 
BEYOND 


REMOVE EXISTING 
ANDOW 


REMOVE EXISTING 
WINDOW 


2 x ô JOISTS 
4 ОС 


М 2 x 12 HEADER 


8-4" 


Е x 8 FTG 
Wi 4X4 POST 4 
PB’ BASE BEYOND 
NR ma 
ҮГҮТТҮ ТЕТЕ 


Chapter 20 Drawing Sections and Details 


726 


Exercise 20-6 


@ Open ex20-5. 
@ Create the following layers: 
Ф S-Dims 
Ф S-Grade (for ground line and hatch) 
@ Add the notes to the sections. 
@ Add dimensions. 
Ф Add a ground line and hatch the area. 
@ Your drawing should look similar to the diagram below. 
@ Save the drawing as ex20-6. 
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Creating Sections for the Theater 


Creating sections for the theater is similar to creating sections for the townhouse. 
First, determine where to place the sections, as shown in Figure 20-35. Then, draw the 
floor and plate lines in a new section drawing. The sections can then be laid out by 
referring to xref drawings of the floor plans, foundation plan, and elevations. 

One of the cutting-plane lines in Figure 20-35 is offset. This type of section is 
called an offset section and is used to display two parts of a building. The theater is 
symmetrical, so one-half of the theater can be viewed in one-half of the section. The other 
half of the theater is shown in the second half of the section. The offset of the cutting- 
plane line runs up in the middle of the theater in this case. This line on the section 
becomes a break line indicating each half is a partial section. 

The theater is constructed of concrete and steel. This type of construction is 
common in commercial and industrial structures. Begin the section by laying out the 
main floor walls and the foundation. Draw the main floor concrete slab, and then lay 
out the upper floor walls. Next draw the roof. Finally, finish detailing the sections. 
Figure 20-36 displays the detailed sections. 
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The section cutting-plane lines are drawn on the theater floor plan. 
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Figure 20-35. 


Figure 20-36. 
The movie theater sections. 
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Exercise 20-7 
Open the a-fp01. 
Create a layer named A-Sect-Iden and set it current. 
Add the section cutting-plane lines as in Figure 20-35. 
Save and close the drawing. 
Start a new drawing from scratch or use one of your templates. 
Create the following layers: 
Ф A-Sect-Nplt (for the floor and plate guidelines) 
@ A-Sect (for items indirectly cut by the section such as framing) 
@ A-Sect-Mcut (for material directly cut by the section such as joist beams and 
sheathing) 
Refer to the elevations for the heights of the walls and floors. Draw the floor 
and plate guidelines. 
Lay out the walls. 
Detail the sections with items such as beams and sheathing. 
Your drawing should look similar to Figure 20-36. 
Save the drawing as а-5с01. 
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Interior Details for Sections 


As mentioned earlier, a section represents the part of the building that can be 
seen after the building is “sliced.” In some offices, it is standard practice to show the 
interior of the building that can be seen behind the cutting-plane line. Doors, 
windows, and columns that can be seen in the room that has been cut are shown. 
These are plotted with a thin pen to give the impression that the rest of the building 
remains beyond the cutting-plane line. 

This drawing is commonly plotted at a scale of 1/8” = 1'-0". This scale can result 


in crowding of notes. If that happens, use keynotes to place notes on the drawing and 
create a keynote schedule. 
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Exercise 20-5 


Е Open the a-sc01. 
Ф Create the following layers: 
@ A-Sect-Mbnd (use for the interior details beyond the section cut) 
@ A-Anno-Note (use for the keynotes and break line) 
Ф Add in the interior details that can be seen past the section cut. 
* Add keynotes to the sections. The finished sections are shown below. 
Ф Save the drawing as a-sc01. 


Creating Details 


Details are enlarged sections of a specific area. Details provide more information 
than found in a section. In addition, details can provide information specific to the 
construction of building components. The architectural office typically provides 
assembly and material details. A structural engineering office usually provides struc- 
tural details. 

Details are referenced from the floor plans using a detail bubble similar to the 
section cutting-plane line bubble. See Figure 20-37. The difference is the detail 
cutting-plane line only crosses the area to be shown in the detail and does not have a 
viewing direction arrow. 

Details are drawn for many different construction assemblies. The number of 
details will vary, depending on the project and the complexity of the structure. For 
example, a residence may only have a few details, such as a foundation detail, a wall 
detail, and a roof eave detail. A commercial project, on the other hand, will have 
numerous details for all the different building conditions that may occur. 


Figure 20-37. 
The detail bubble points the viewer to the detail number and the page where it can be 
found. 
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Details, just like all drawings in AutoCAD, are drawn to scale. The scale factor 
depends on the intended plotting scale. Details are typically printed at a scale of 
1/2” = 1'-0" to 1” =1’-0”. This can vary between offices or detail requirements. Details are 
normally assembled into a detail sheet that shows several details on a single page. It is 
common to have 12 to 16 details on a single sheet. Often, there are multiple detail sheets. 

When placing details on a detail sheet, you need to consider how large the details 
are to be drawn. Figure 20-38 displays a layout of nine details on a single detail sheet. 
Each detail can have its own border or they can be placed without individual borders. 
Either way, the details need to be placed in neat, uniform rows. Also, number the 
details consecutively from left to right and top to bottom. 


Foundation Details 


Foundation details are drawn for each condition that may occur in the construc- 
tion of the building. Post and beam, floor joist, and slab construction techniques are 
all detailed. Figure 20-39 displays some typical foundation details. 


Wall Details 


Wall details are also drawn when necessary. Typical wall details include wall 
framing details, window framing details, and connection details. Figure 20-40 shows 
some typical wall details. 


Roof Details 


Roof details may include roof or truss framing. The framing details required for 
tile, shake, or composite roofing are often shown. Rake and eave details are often 
shown. Figure 20-41 shows typical roof details. 


Figure 20-38. 
A typical detail sheet. 
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Figure 20-41. 
Typical roof details. 
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Stair Details 


Drawing stair framing details is also a part of the detailing process. Typically, a 
stair detail may be larger than other details. This is because the full wall height is 
often drawn. Stair construction details can also be drawn ina stair section. There may 
be no difference between a “stair detail” and a “stair section,” except for the name. 
The actual practice varies between offices. All of the stair construction components 
and methods along with the dimensions and notes are shown in the stair detail. 
Figure 20-42 shows a typical stair detail. 


Figure 20-42. 
Typical stair detail. 
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Exercise 20-9 


Ф Start a new drawing from scratch or use one of your templates. 

@ Draw a foundation, wall, and roof detail. Use examples from Figure 20-39, 
Figure 20-40, and Figure 20-41 as reference. 

@ Use a scale factor of 24 for the dimensions and text heights. 

Ф Save your drawing as ex20-9. 
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Define section. 

What are sections used to describe? 

Describe the purpose of the cutting-plane line. 

Briefly describe a full section. 

Briefly describe a partial section. 

Explain the main difference between details and sections. 

Describe balloon framing. 

Explain platform framing. 

Identify the two main elements used in masonry construction. 

How is the foundation wall constructed when using masonry veneer? 
List at least three advantages of steel construction. 

Name the two main conventions used for roof construction. 

Give the typical diameter of the bubble used with a cutting-plane line. 


. Identify the main function of the VIEW command. 


Explain how you can create a new view based on the current drawing display. 


. How do you set a named view current? 


The Model tab can be divided into various viewports. What are these viewports 
called? 
How many viewports can be active at one time? 


. What should you consider when naming a viewport? 


When Current Viewport is selected in the Apply to: drop-down list in the Viewports 
dialog box, how is the viewport configuration applied? 


. What condition(s) must exist before two viewports can be joined? 

. Identify the type of dimensions found on the sections. 

. How is the grade shown on the sections? 

. When the interior of the building behind the cutting-plane line is drawn, how is 


that portion of the section plotted? 
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B. 
e 
D. Save the completed drawing 20-ResA, 20-ResB, 20-Multifamily, or 20- 
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"Problems 1-4, create sections and details for the projects as shown on the following pages. 
Use the following general procedure: 


A. 


Start a new drawing and create appropriate layers. 
Use the floor plan and elevation drawings for reference. 
Draw and dimension the sections and details for the assigned project. 


Commercial, whichever is appropriate for the project. 
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Windows Notepad to view an extracted file. 
a schedule using Microsoft Excel. 


it OLE objects. 


Important Terms 
B attributes linked 
CDF (comma delimited format) object linking and embedding (OLE) 
DXF (data exchange file) schedule 
embedded SDF (space delimited format) 
finish schedules tabulated schedules 
furniture and equipment schedules working set 


invisible attributes 


A schedule is a chart of information that provides the details of building compo- 
nents. Schedules are generally created for doors, windows, and room finishes. However, 
schedules can be used to provide detailed information for anything. The purpose of 
creating a schedule is to provide clarity in the construction documents, as well as 
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B—A simple door 


Figure 21-1. 
A—Common schedule (^) 
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locations, sizes, and materials required. If care is not taken when placing information 
on the floor plan, the drawing can quickly become cluttered. 

When creating a schedule, the items being added to the schedule list are tagged 
with a symbol. A symbol consists of a letter, number, or a combination of both inside 
a geometric shape, such as a circle, square, or polygon. Figure 21-1A shows examples 
of symbols that are commonly used in many architectural offices. Once the items 
have been identified, the details of the tagged item are added into a schedule. See 
Figure 21-1B. 


Using Schedule Symbols 


Schedule symbols are commonly called tags, keys, marks, or symbols. The key to 
adding tags is to use a different symbol for each type of information. For example, 
doors should be represented by one symbol and windows by another. This helps 
clarify the specific type of information shown on the schedule. Whatever symbol 
used, make sure the symbols are uniform in size. Also make sure that there is enough 
room inside the symbol to accommodate the number and/or letter. 

There are four common methods of using schedule symbols. The first method 
identifies doors and windows with consecutive numbers until all doors and windows 
are tagged. The second method uses the floor number followed by the consecutive 
number. For example, the third door on the second floor would be identified with 
203, where the 2 indicates the floor number and the 03 indicates the specific door. 

The third method numbers the doors and windows with a room number plus a 
letter. In the case of doors, a door that starts in room 203 and swings into another 
adjacent room is assigned the number of 203A. Consecutively letter multiple doors 
that start in a room. Windows are then identified with the number of the room where 
they are located plus a letter. The distinguishing difference between the doors and 
windows, in this case, is the symbol used. 
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The fourth method identifies the type of item being tagged with a letter in front 
of or above the tag number or letter. For example, D105 is used for door number 105 
or W123 for window number 123. The letter P can be used for plumbing fixtures, I 
for electrical fixtures, and A for appliances. 

Any of these methods is valid. Remember, it is important to be consistent 
throughout the entire set of drawings once you start with a method. Most offices have 
standards established for identifying schedule items. Standard and consistent usage 
helps consistency on the drawings and ensures that multiple drafters have no ques- 
tion about conveying schedule items. 


Establishing Schedule Information 


The information contained in the schedule varies depending on the item being 
identified. The identifying mark or number that refers back to the tag is required, and 
is usually under a heading of Symbol, Key, or Mark. Other column headings that are 
common in a schedule include the sizes of the item (Width, Height, Thickness), Material, 
Manufacturer, and Notes (or Remarks). Specialized information columns can be added 
as necessary. This may include Fire Rating for a door, Glazing Area for a window, 
Quantity, or Type of Item. 

The information added into a schedule depends on what is required to convey 
the message to the reader. It also depends on what is required by the manufacturer, 
supplier, or local building authority. 

The schedule title, schedule border, header, and column lines are typically a 
heavier weight line than the row lines and can be created with a different color. This 
marks the difference between headings and item information. 


Using Smart Tags 


The creation of symbols as blocks was discussed in Chapter 9 of this text. When 
creating symbol tags for schedules or annotations on a drawing, consider creating 
them as annotation blocks. Remember that annotation blocks are created at a 1:1 paper 
scale and inserted into model space by the scale factor. For example, if a door symbol 
is to appear as a 3/8” diameter circle on the finished plotted plan, create the door 
symbol with a 3/8” diameter circle and insert it into the drawing at the scale you plan 
on plotting. 

Before you begin creating annotation symbols, however, you can make them 
“smart” by using attributes in the block. An attribute is a string of text that can be 
displayed in a block, but has the capability to be edited and changed while in the 
block format. If a window tag block is created using text instead of attributes, the 
value displayed in the tag is constant and cannot be changed unless the block is 
exploded. When a block is inserted with attributes, you specify the insertion location 
in the drawing, the scale, and rotation angle. You are then prompted to enter the value 
for the attribute. This is particularly useful when creating tags for doors and windows, 
because they are typically consecutively numbered or lettered. 
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Creating Attributes in Blocks 


Attributes can be created within block geometry, or can be created as a stand-alone 
textual block. In most cases, attributes are created in the block symbol. The first step 
when creating the symbol is to draw the block geometry. Once the geometry has been 
drawn, the attributes can be placed within or around the symbol. See Figure 21-2. 

When creating attributes for blocks, the type of information needed in the 
schedule is first determined. Each of these individual pieces of information can then 
be created as an attribute within the block. In many cases, the information required 
for the block does not need to be seen. For example, if a window tag is created, the 
only attribute that needs to be seen is the tag number. However, other details such as 
size, construction material, and glazing area need to be placed into the schedule. In 
these situations, the attributes can be created as invisible attributes that do not display 
on the screen, but do contain specified information. 

To create an attribute, the ATTDEF command is used. To access this command, 
pick the Define Attributes... from the Block cascading menu in the Draw pull-down 
menu, or enter att or attdef at the Command prompt. 

This will display the Attribute Definition dialog box. See Figure 21-3. This dialog 
box is divided into four major areas. The four areas and their options are as follows: 

e Mode area. Use this area to specify any of the attribute modes that affect how 

the attributes act and display. The mode options are as follows: 

e Invisible. If the attribute value is to be shown with the inserted block, leave 
this check box unchecked. If the box is checked, the attribute value is not 
displayed when the block is inserted. This is good for creating the schedule 
information that is not seen on the floor plan. 

e Constant. If the value of the attribute is always the same, place a check in 
this check box. This means that any insertion of the block displays the 
same attribute value, and you are not prompted for a new value. If you 
wish to use different attribute values for inserted blocks, leave this check 
box unchecked. A check in this box will gray out the Verify and the Preset 
mode check boxes. If this tag is used for a specific manufacturer name, the 
manufacturer attribute may be made constant. Most offices tend to leave 
this unchecked, because it allows the drafter the opportunity to change the 
attribute value as needed. 

e Verify. This check box prompts for two attribute values. The first prompt 
asks for the value of the attribute and the second prompt asks you to verify 
the entry. If you do not wish to be prompted a second time for verification, 
leave this check box inactive. 
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Figure 21-3. 
The Attribute Definition dialog box creates attributes that are added into a block definition. 
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e Preset. When creating attributes, a value can be specified. If a default value 
is the desired value most of the time, place a check in this check box. The 
default value is displayed once the block is inserted. This option does allow 

al you to go back and edit the default value to a unique value if so desired. This 

Ж option disables the prompt for this one attribute during a block insertion. 
Leave this check box inactive if you wish to display the normal prompts. 

e Attribute area. This area lets you assign an attribute tag name, a prompt for the 

value, and a default value to the attribute in the corresponding text boxes. The 


4 entries in these text boxes can contain up to 256 characters. If leading blanks 
L in the prompt or the default value is desired, start the string with a backslash 
| (\). If the first character in the string needs to be a backslash, start the string 

f with two backslashes. Each option is described as follows: 


e Tag. The name of the attribute tag is entered in this text box. You must 
| enter a name or number. Any characters can be used, except spaces and 
| exclamation marks. If you enter lowercase characters, AutoCAD converts 

them to uppercase when the attribute is added to the drawing. 

e Prompt. This text box is used to enter a prompt statement that you want 

AutoCAD to ask you when the block is inserted. For example, if DOORTAG 
is the specified attribute tag name, you might enter What is the door number? 
or Enter door number: as the prompt. If the Constant attribute mode is set, 
this option is inactive. Any character can be used as well as uppercase or 
lowercase characters. 

e Value. This text box is used as a default attribute value when the block is 
| inserted, unless the value is changed when you are prompted for the value at 

insertion time. A default value is not required for an attribute. The default 

value may be used to enter a message regarding the type of information 

needed, such as 4 SPACES MAX or NUMBERS ONLY. The default value is 

displayed in chevrons (« ») when you are prompted for the attribute value. 

e Text Options area. This area allows you to specify the makeup of the attribute 

text. Similar to DTEXT, the justification, style, height, and rotation angle for 
attribute text can be set here. The options in this area are described below: 

e Justification. This drop-down list is used to select a justification option for 

the attribute text. The default option is Left. If creating attributes that need 
to be centered on a tag shape, use the Middle center option. 
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e Text Style. If the attribute is to use a specific text style, select the style from 
this list. Any styles currently in the drawing are included in this drop- 
down list. The default style is Standard. 

e Height. Enter the height of the attribute text in the text box to the right of 
the Height button. Selecting the Height button will temporarily return you 
to the drawing area where you can specify the text height by picking two 
points defining the height. Once the two points are picked, the dialog box 
returns and the corresponding height is shown in the text box. If the symbol 
block you are creating will be used as an annotation block, make sure the 
height of the attribute is the height it is to appear on the plotted paper. 

e Rotation. The rotation angle for the attribute text is entered as an angular 
value in the text box next to the Rotation button. Selecting the Rotation 
button will temporarily return you to the drawing area, where you can 
pick two points determining the rotation angle. 

e Insertion Point area. This area is used to select the location, or insertion point, 
for the attribute based upon its justification. Selecting the Pick Point button 
temporarily returns you to the drawing area and allows you to pick a point on 
screen. Once the insertion point is picked, the dialog box returns and the point 
is indicated by the coordinates in the X:, Y:, and Z: text boxes. You can also 
enter absolute coordinates in these text boxes to specify an insertion point. 

• Align below previous attribute definition check box. When you first access the 
Attribute Definition dialog box, this check box is grayed out. After you create 
an attribute, you access the ATTDEF command again to create another attribute. 
When the Attribute Definition dialog box is redisplayed, this check box can be 
activated. If you want the next attribute to be placed below the last attribute 
created with the same justification, text height, rotation angle, and text style, 
pick this check box. When you do this, the Text Options and Insertion Point areas 
become inactive. 

When finished defining the attribute, pick the OK button. The attribute tag is then 
placed on screen. If the attribute mode was set to Invisible, it still displays on screen 
but becomes invisible once the attributes and symbol geometry have been created as 
a block definition. See Figure 21-4. 


Figure 21-4. 
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After the attributes have been created, use the BLOCK or WBLOCK commands to 
create a block definition in the drawing or drawing file of the symbo! geometry and 
the attributes. Block creation was discussed in Chapter 9 of this text. When « reating 
the block, be sure to select all of the objects and attributes that go with the block. If 
you use the Block Definition or Write Block dialog box, it is recommended that you 
deactivate the Retain check box. When the block is created, the selected objects should 
disappear, as well as the attributes. If any attributes remain on screen, undo the 
command and try again, making sure that all of the attributes are selected. 


Professional 
Tip When selecting the items for the block definition, select 


the attributes first in the order you wish to be prompted 
when inserting the block. Then select the symbol geometry. 


When the block is inserted into the drawing, you are prompted at the Command 
prompt with the questions you created for your attributes. Answer the questions to 
include the information in the tag. Invisible attributes do not display, but the infor- 
mation is included in the tag. See Figure 21-5. You will extract this information later 
in this chapter. The prompt sequence below answers questions for the symbol block 
from Figure 21-4: 


Specify insertion point or [Scale/X/Y/Z/Rotate/PScale/PX/PY/PZ/P Rotate]: 
(Specify the insertion point of block) 

Enter attribute values 

Enter door number: «001»: 002 

Width of door? «36»: 2'-0".1 

Enter door height: <7'-0">: J 

Enter door thickness: «3/4"»: J 

What is the door made of? «WOOD»: metal.! 

Enter any remarks: <->: 1-hour self closing- 


Figure 21-5. 

The symbol geometry 
from Figure 21-4 has 
been turned into a 
block. Notice that the 
invisible attributes 
do not display. 
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Exercise 21-1 


Open the drawing ex19-7. 

Freeze all the layers but the main floor layers and set layer 0 current. 
Create a circle that is 3/8” in diameter. 

Add the following attributes: 


#6 


Attribute Text Parameters/Mode 
Door# 1/8” text height. Middle center justified 


Place below previous attribute. Invisible 


- "a а 
DHeight Place below previous attribute. Invisible Г ТИ 


DThickness Place below previous attribute. Invisible 


Place below previous attribute. Invisible SNG. SWING 
Place below previous attribute. Invisible WOOD 


DRemarks Place below previous attribute. Invisible Юл. 


@ Use the BLOCK command to create a block definition called DoorTag. Make the 
insertion point the center of the circle. When selecting the items for the block, 
pick the attributes in the order you wish to have the prompts presented. 

@ Set the M-Notes layer current, and insert the DoorTag block next to all of the 

doors on the main floor. Use the scale factor of 48 for the DoorTag block scale. 

Number the doors beginning with number 101 for the first unit and 201 for the 

second unit. 

Place tags on the upper floor doors using the U-Notes layer. 

Save the drawing as ex21-1. Your drawing should look like the diagram below. 


++ 


R 
17/0 x 15/0 


E o o oo a a” ‘o a ЕЕ Р a — 
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Figure 21-6. 

In addition to editing 
text objects, the 
DDEDIT command Prompt. 
allows you to modify 
an attribute before it 
has been added toa 
block. When an 
attribute is selected, 
the Edit Attribute 
Definition dialog box 
appears. 


_ Edit Attribute Definition _ 


Tag 


Default. 


Editing Attribute Definitions 


Once in a while it may be desirable to change certain aspects of text attributes 
before they are included into the block definition. If only the tag name, insertion 
prompt, or default value needs to be changed, the DDEDIT command can be used. To 
access the DDEDIT command, pick the Edit Text button on the Modify II toolbar, select 
Text... from the Modify pull-down menu, or enter ed or ddedit at the Command prompt. 
The DDEDIT command allows you to select only one attribute definition at a time. The 
command sequence is as follows: 


Command: ed or ddedit.! 
Select an annotation object or [Undo]: (select one attribute definition to change) 


This displays the Edit Attribute Definition dialog box. See Figure 21-6. The Edit 
Attribute Definition dialog box allows you to revise the Tag, Prompt, or Default values 
in the corresponding text boxes. When the changes are finished, pick OK to close the 
dialog box. The DDEDIT command prompt remains on the command line, should you 
want to select another attribute or text object to modify. When you are finished, press 
[Enter] to end the command. 


Using the Properties Window 


If the attribute mode, text properties, or insertion point need to be modified 
before the attribute is included into the block definition, the Properties window can 
be used to modify these values. After a text attribute is selected, the word Attribute 
appears in the text box near the top of the window. The Categorized tab separates the 
properties and defined values of an attribute into four groups: General, Text, Geometry, 
and Misc. See Figure 21-7. These groups list all the properties of the selected attribute 
and enable you to change their values. 

The attribute tag, prompt, and default value entries are listed in the Text section. 
You can select Tag, Prompt, or Value to change the values in the corresponding text 
boxes. Other properties that can be modified include the text style, justification, 
height, rotation angle, width factor, and obliquing angle in the Text section. You can 
change the insertion point of the text attribute in the Geometry section by using the 
Position options to enter new coordinates. Additional text options, such as the attribute 
mode options, are available in the Misc section. 


DDEDIT 
ED 


Modity 
= Text... 


Modify Il 
toolbar 


А 


Edit Text 
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Figure 21-7. 

The Properties 
window can be 
used to adjust all of 
the properties of an 
attribute before the 
attribute is added to 
the block definition. 


Object to 
be edited 


| Lineweight i ByLayer 
Hyperlink 
Thickness 


Attribute tag, | 
hame prompt, | 
and default 
value 


Tag EQUIPMENTTAG 
» Prompt What type of equipme 4 
Value REFER 


Attribute text 


Style Standard 
Justify Left 
] | Height 1/4" 
2 Rotation ü 

|} Width Factor 1.0000 
Obliquing 0 
Text alignment Х n" 
Text alignment Y u 
Text alignment Z w 
|6 Geometry 
| Position Х 31/2" 
“| | Position Y 5 1/4" 
Position 2 10" 
JB Міѕс 
Upside down No 
Backward No 
Invisible No 
| | Constant Мо 
Verify ‘No 


Inserting Blocks with Attributes 


When the INSERT command is used to place a saved block with attributes into 
the drawing, you are prompted for attribute information after the insertion point, scale 
factors, and rotation angle. The prompt statement that you created with the ATTDEF 
command appears, and the default attribute value appears in brackets. Accept the 
default by pressing [Enter], or provide a new value at the prompt line. The attribute is 
then displayed with the block if it is a visible attribute. 

Attribute prompts can also be answered from a dialog box if the ATTDIA system 
variable is set to 1 (on). After inserting a block, the Enter Attributes dialog box appears. 
See Figure 21-8. This dialog box can list up to eight attributes. If the block has more 


Figure 21-8. 

The Enter Attributes 
dialog box appears 
after the insertion of 
the block and allows 
you to enter the 
attribute values in 
text boxes rather than 
at the Command 
prompt. 


Accept values or make 
changes as desired 


izlEdit Attributes — 
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than eight attributes, the Next button at the bottom of the dialog box is highlighted, 
allowing you to answer all of the attribute prompts. dn 

Answering attribute prompts in a dialog box has the advantage of quickly seeing 
all of the attribute prompts, and changing only the values desired. To change a value, 
highlight the incorrect value and enter a new one. You can move forward through the 
attributes and buttons in the Enter Attributes dialog box by using the [Tab] key. Using 
the [Shift]«[Tab] key combination cycles through the attributes and buttons in reverse 
order. When you are finished, pick OK to close the dialog box. The inserted block with 
attributes then appears on screen. 


Exercise 21-2 
O 01. 

TTDIA variable to 1. 

| room tag that looks like the following diagram: 


| is the room nome? 


Bottom center ES 


the room number 


ROOMNAME THEATER 


n: Middle center 
3/16" 


Block Objects Finished Block 


! 
r3 Erase all of the room name text and insert the RoomTag created above at a scale 
| of96. Insert it on the A-Anno-Note layer. Start with theater number one and number 


. as room number 101. 
Ф Create a door tag that looks like the following diagram: 


22 


TAG: Door# 
Prompt: What is the door number? 
Value: D101A 

Justification: Middle center 


Text Height: 1/8" WIDTH 
HEIGHT 
THICKNESS 
"Ж Я MATERIAL 
Invisible attributes REMARKS 


Block Objects Finished Block 


@ Insert the door tag into the drawing for each door. Insert at a scale of 96 and on 
the A-Anno-Note layer. 

@ The numbering system will follow a common system in many offices. The tag 
name will begin with the letter D followed by the room number in which the 
door swings out. If there are multiple doors in the rooms, follow the room 
number with letters, е. g. D101A and D101B. 

@ Follow the above steps for the a-fp02 drawing. 


(Continued) 
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@ Save the drawings. The main floor of the theater should look similar to the 
diagram below. 


Set the ATTDIA system variable to 1 in your template 
drawings to automatically activate the Enter Attributes dialog 
© box whenever you insert a block with attributes. 


Suppressing Attribute Prompts 


If you are creating drawings that require the attribute values to always use the 
defaults, you can choose to suppress the attribute prompts. The ATTREQ variable set 
to 0 is used to suppress the attribute prompts. 

After making this setting, try inserting the DoorTag block from Exercise 21-2. 
Notice that none of the attribute prompts appear. The ATTREQ system variable setting 
is saved within the drawing. To display attribute prompts again, change the setting 
back to 1 and insert a block with attributes. 
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Controlling the Display of Attributes 


Attributes are intended to contain valuable information about the objects in your 
drawings. This information is often not displayed on screen or during plotting. The 
main function of attributes is to generate schedules and materials lists, and to speed 
accounting. In most cases, you can use the DTEXT and MTEXT commands to create 
specific labels or other types of text. To control how attributes are displayed in the 
drawing, use the ATTDISP (attribute display) command. This command can be accessed 
by picking Attribute Display from the Display cascading menu in the View pull-down 
menu, or by entering attdisp at the Command prompt: 


Command: attdisp— 
Enter attribute visibility setting [Normal/ON/OFF] <Normal>: 


The command options are described as follows: 
e Normal. This option displays attributes exactly as they were created. This is the 
default setting. 
e ON. This option will display all attributes in the drawing, to include attributes 
that were assigned as invisible attributes. 
e OFF. This option turns off the display of all attributes. 


Professional 


Tip After attributes have been created and defined within 
blocks, hide them by entering the Off option of the ATTDISP 


command. If attributes are left on, they clutter the screen and 

lengthen regeneration time. In a drawing where attributes 

should be visible but are not, check the current setting of 
ATTDISP and adjust it if necessary. 


Changing Attribute Values 


As discussed earlier, attribute definitions can be edited using the Properties window 
or the DDEDIT command before they are included in a block definition. However, once the 
block definition is created, the attribute definitions and values are part of the block 
and can only be edited with the ATTEDIT command. This command only changes 
attribute values after selecting a single block reference containing attributes. To access 
the ATTEDIT command, pick the Edit Attribute button on the Modify II toolbar, select 
Single... from the Attribute cascading menu in the Modify pull-down menu, or enter 
ate, attedit, or ddate at the Command prompt. 

After selecting a block reference with values to be edited, the Edit Attributes 
dialog box is displayed. This dialog box is identical to the Enter Attributes dialog box 
shown in Figure 21-8. To edit an attribute value, highlight the desired attribute in the 
text box and make the necessary changes. The edited changes are reflected in the block 
unless the value was an invisible attribute. 


When editing attributes with the Edit Attributes dialog 
box, remember that an attribute value can have up to 256 char- 
B acters. Each attribute prompt to the left of the text boxes in the 
! dialog box is limited to 40 characters for display purposes only. 
If the ATTDIA variable is set to 0, the prompts will display 
up to 256 characters in the Command prompt area. 
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ATTDISP 


Уем 
= Display 
= Attribute 
Display 


ATTEDIT 


Modity 
= Attribute 
= Single... 


M 
toolbar 


Edit Attribute 


REFEDIT 
Modify 


= In-Place Xref 
and Block Edit 
we Edit 
Reference 


REFEDIT 
toolbar 
' 


0 


Edit block or Xref 
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Exercise 21-3 

@ Open a-fp01. 

@ Issue the ATTDISP command and enter the On option to display all attributes. 
@ Use the ATTEDIT command to change the material attribute values of all the 
exterior doors to METAL. 

Change the material attribute value for the interior doors to WOOD. 

Set the ATTDISP command back to normal. 

Save the drawing. 


+++ 


Redefining a Block and Its Attributes 


There may be times when a block needs to have an additional attribute added, 
an attribute removed, or the block geometry needs to be changed to conform to new 
standards. The ATTREDEF command can be used to redefine an existing block defi- 
nition. To access this command, enter at or attredef at the Command prompt. You will 
then be prompted to select the attribute to be redefined. 

Before redefining a block and its attributes, insert the block to be modified at a 
scale of 1, and explode it. If this is not done and an unexploded block is selected, you 
will receive the New block has no attributes error message. Once the block is exploded, 
make any changes to the attributes or the symbol geometry. Then issue the ATTREDEF 
command. The sequence is as follows: 


Command: at or attredef 

Enter name of the block you wish to redefine: (enter the block name that is to be 
redefined and press [Enter]) 

Select objects for new Block... 

Select objects: (select the block geometry and all new and existing attributes and 
press [Enter]) 

Specify insertion base point of new Block: (pick the insertion base point) 


After the insertion point is selected, any existing insertions of the redefined block 
and attributes are immediately updated. If any of the old attributes were omitted from 
the redefined block, they are not included in the new version. New attributes display 
their default values. 


Using REFEDIT to Edit Attributes in Blocks 


All objects within an inserted block, to include attributes, can be edited using the 
REFEDIT command. The reference editing process used for block attributes is similar to 
that used for blocks and xref drawings (blocks and external references are covered in 
Chapters 9 and 17). The originally defined attribute tags can be displayed during the 
refediting process, and can be edited. REFEDIT has the advantage of editing the block 
without first exploding it, then using the ATTREDEF command. The changes can then 
be saved back to the block. If the block geometry is changed, the change is reflected in 
any instances of the block. However, changes to attributes in the edited block do not 
affect current instances of the block, and only take effect for subsequent insertions. 

To access the REFEDIT command, pick the Edit block or Xref button from the 
Refedit toolbar, pick Edit Reference from the In-place Xref and Block Edit cascading 
menu in the Modify pull-down menu, or enter refedit at the Command prompt: 


Command: refedit.! 
Select reference: (select a block with attributes to edit) 


After a block with attributes is selected, the Reference Edit dialog box is displayed. 
The selected block is highlighted in the Reference name: list. An image of the block is 
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Figure 21-9. 

The Refedit dialog 
box when selecting 
a block to be edited. 


Selected Block 
symbol block preview icon 


5 


Reference name 


‘Reference Edit 


Preview 


Check to edit 
attributes in 


the block —— 


Path 
\ 2 cim месото 


displayed in the Preview: tile. In order to edit the attributes, activate the Display 
attribute definitions for editing check box and pick OK. See Figure 21-9. This displays 
the attributes and makes them available for editing. After picking the OK button, you 
are prompted to Select nested objects. 

To edit the block attributes, pick any attribute(s) belonging to the block. If the 
symbol geometry also needs to be modified, select the geometry. Press [Enter] when you 
are finished selecting the objects. Any objects that are selected become part of the 
working set and are then displayed with the original attribute tag nam es. Any unselected 
objects in the drawing are displayed as faded, to distinguish them from the working set. 
Changes to the geometry or the attributes can be made with any modifying command. 
When finished making changes to the block geometry or attributes, pick the Save back 
changes to reference button on the Refedit toolbar. This toolbar is displayed as long as 
you are inside the REFEDIT command. When a message from AutoCAD asks you 
whether you want to save the changes and redefine the block, pick OK. 

Changes made to block attribute values show up in future uses of the block. Any 
existing references of the block are not updated. However, if a change is made in the 
above manner to the default value of an attribute defined with the Constant mode 
active, all existing instances of the attribute are changed when the changes are saved 
back to the block. 


Eccc 21-4 


Open drawing ex21-1. 

Insert the DoorTag block at a scale of 1. Zoom into the block and explode the block. 
Create a new WinTag block from the exploded DoorTag block. 

Insert the WinTag block for all of the windows in the townhouse at a scale of 48. 
Number the windows in the first unit beginning with 101 and the windows in 
the second unit with 201. 

Insert the WinTag block at a scale of 1 into the drawing. 

Use the REFEDIT command to change the window tag geometry to a circum- 
Scribed hexagon with the same radius as the circle. Erase the circle. Ensure the 
hexagon is on layer 0. Edit the attributes as shown and then pick the Save back 
changes to reference button. 


#4966 


+ + 


(Continued) 
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754 


Attribute rs/Me 


1/8” text height. Middle center justified 
Place below previous attribute. Invisible i ass 


Text Parameters/Mode Value 


Place below previous attribute. Invisible NE 


@ Use the ATTREDEF command to redefine the WinTag block. When selecting the 
geometry, select the attributes in the order you want the questions to be prompted. 
Insert the WinTag block for the upper floor windows, using a scale of 48. 

Save the drawing as ex21-4. Your drawing should look similar to the diagram below. 


+ + 


cp 


17/0 x 15/0 


17/0 X 15/0 


| |.| Жи 


Obtaining Attribute Information 


The previous section explained how to create blocks that contain user-specified 
information about a feature in a design. Once these blocks are created, the informa- 
tion can be extracted from every instance of these blocks and placed into an extrac- 
tion file. This extraction file can be opened to display the attributes on screen or 
imported into a spreadsheet, word processor, or database so they can be printed. 

Before the extraction file can be created, a template file must be used to extract 
the attribute information. The extraction template indicates what attributes to look 
for, so that the information can be extracted. After the extraction template is completed, 
the ATTEXT command is used to create the attribute extraction file. 
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Creating the Extraction Template File 


Often times when creating schedules, only specific information needs to be 
extracted from certain blocks. For example, if a window schedule is being created, 
only the attribute information regarding the window is required. Depending on the 
window schedule, all of the attributes may not be needed. This requires specific 
guidelines for AutoCAD to follow when sorting through a drawing for the attribute 
information. The guidelines for finding the specific attributes in blocks can be found 
in the template file. This file is then used by AutoCAD as a template to list specific 
attributes when creating the extract file. The template file is a simple text file and can 
be created using an ASCII text editor program. 

In addition to extracting attributes that were created for your blocks, the template 
file can be written to list information about specific block characteristics. The specific 
block characteristics are in the form of tag names and include the following: 

e BL:NAME. The block name. 

BL:LEVEL. The block nesting level. 

BL:X. The X coordinate of the block insertion point. 

BL:Y. The Y coordinate of the block insertion point. 

BL:Z. The Z coordinate of the block insertion point. 
BL:LAYER. The name of the layer the block is inserted on. 
BL:ORIENT. The rotation angle of the block. 

BL:NUMBER. The number of block insertions made. 
BL:HANDLE. A unique identifier for the block. 

BL:XSCALE. The insertion scale factor for the X axis. 
BL:YSCALE. The insertion scale factor for the Y axis. 
BL:ZSCALE. The insertion scale factor for the Z axis. 
BL:XEXTRUDE. The X value of the block extrusion direction. 
BL:YEXTRUDE. The Y value of the block extrusion direction. 
BL:ZEXTRUDE. The Z value of the block extrusion direction. 

The extract template file can list any of the blocks attribute data and the attrib- 
utes you created. The template file lists one attribute tag per line and is written in an 
ASCII text editor, such as Windows Notepad. An example template file is displayed 
below. This file extracts the door number, type of door, as well as the X scale and Y 
scale of the DoorTag block created in Exercise 21-1. They are shown as follows: 


DOOR# N004000 
DTYPE C010000 
BLANK C004000 


BL:XSCALE . N010002 
BL: YSCALE N010002 


Professional 
Ti p A quick way of opening Windows Notepad is by entering 


BI notepad at the Command prompt, then pressing the [Enter] key 
Т at the File to Edit: prompt. This opens Notepad so the template 
file can be created. 


The first two items in the left column indicate two of the attributes you created 
for the DoorTag block in Exercise 21-1. The item BLANK is placed in the file to provide 
a space between the DTYPE and BL: XSCALE entries. No line space would be inserted 
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between these two items if this BLANK entry was not there. The items beginning with BL: 
specify block characteristics to be extracted, such as the X scale and Y scale of the block. 

The column to the right of the attribute list contains information on what types 
of items to extract from the listed attributes values. All of the items in the right 
column begin with C or N. The C indicates that character information is to be extracted 
from an attribute value. Character information is any alphabetic character or symbol. 
The N represents numeric information to be extracted from the attribute value. If a 
character other than a number is included in an attribute value, use C instead of N. 
For example, if an attribute value has a price or dollar value, C is used to extract the 
$ plus the numeric dollar value from the attribute. Even though the price attribute 
consists of numerical information, the dollar symbol is used in front of the price and 
is identified as a character. 

The first three numbers after the C or N indicates the total number of characters 
or numbers to display in the extract file for the allotted attribute. For example, the 010 
indicates there are ten spaces allotted to the DTYPE attribute. The extract file then 
displays up to ten characters extracted from the attribute value. 

The next three digits specify the number of decimal places in the attribute. For 
example, the BL:XSCALE and BL:YSCALE block data attributes have been assigned two 
decimal places. As these two attributes also indicate a total of ten numerical spaces, 
the maximum extracted value could contain seven numbers, the decimal point, and 
two decimal places for a total of ten. Note that if character information is being 
extracted, there is no need to extract a decimal value. In this case, leave three zeros at 
the end of the string. The information that needs to be included in a template file is 
detailed in Figure 21-10. 

When creating the extract file, add one attribute tag name plus the attribute 
extract information per line. Ensure that the attributes you are listing in the template 
file are spelled the same way the tag name appears in the block definition. After the 
last attribute tag name and associated information is added, press [Enter] to start a 
new line but do not add anything on this line. Save the template file with a TXT exten- 
sion. This template is used in the next section to create the extract file. 


Do not use tabs when constructing the template file. If 
you use tabs to align the attribute information to the right of 


the attribute, the extract file will not be created. To align the 
columns, use ordinary spaces by pressing the space bar. 


Figure 21-10. 
Em ton BL:XSCALE N020002 
required for the t 
oe ера. Block data Block name Twenty 
attribute characters 
Numeric Two decimal 
data places 
DPE 010 
Attribute Ten 
tag name characters 
Characters No decimal 


data places 
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Exercise 21-5 


?rcise guides you through the construction of a template file that extracts 
ow attributes from the ex21-4 drawing. Use Windows Notepad to create 


can be accessed from AutoCAD by entering notepad at the Command 

t and pressing [Enter] at the File to Edit prompt. If AutoCAD is not open, 
Start button on the Windows taskbar. Pick Programs in the Start menu 

pick Accessories. Then, pick Notepad. 

the following text at the flashing vertical cursor located at the top left of 

otepad window. You may use the space bar to insert spaces between the 


olumns: 


WIN# NO04000 

BLANK С010000 
WWIDTH С012000 
WHEIGHT С012000 
WGLAZAREA C004002 
WTYPE С012000 
WMATERIAL С020000 
WREMARKS C100000 


ou are unsure of the attribute tags for the WinTag block or of the spelling of 
the attribute tag names, open ex21-4, insert and explode a WinTag block, and 
review the attributes. 


N664 666 
C010000 
C012000 
i I C012000 


C 805882 
C 612668 
C 8206088 
C166666 


@ When you are through entering text, the template file should appear as shown 
above. 

@ Select Save As... from the File pull-down menu, and save the file with the name 
WinExtractFile. Notepad automatically adds the TXT extension to the file name. 

@ Select Exit from the File pull-down menu to exit Notepad and return to 
AutoCAD. 


Extracting the Attribute Data 


Once the template file has been written and saved, the extraction file can be 
created. AutoCAD can extract the attribute values into one of three formats: DXF, 
SDF, and CDF. The DXF (data exchange file) format is related to programming and 
is the most complex. See the AutoCAD 2000 DXF Reference in the help contents area 
for information on the DXF format. 

The other two file formats are the most common types of extraction files and can 
be used in a number of other programs. The SDF (space delimited format) format is 
the easiest for the average user to interpret. The SDF format extracts the attribute 
values from the selected blocks and separates the extracted values with spaces. The 
CDF (comma delimited format) format uses commas to separate the extracted attribute 
values. These two formats create an external file with the extracted attribute values. 
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The ATTEXT command is used to perform attribute value extraction. To begin this 
command, enter attext or ddattext at the Command prompt. This displays the Attribute 
Extraction dialog box shown in Figure 21-11. Select the desired file format, such as 
SDF, by picking the appropriate radio button in the File Format area. If you want to 
specify only certain blocks to extract data from, pick the Select Objects button, and 
use any selection method to pick the blocks. If you do not select objects, all blocks in 
the drawing are used and searched for the attributes you listed in the extraction 
template. The template tells the ATTEXT command which attribute tags to look for in 
order to extract their values. 


Professional 


Tip If you want to select only one type of block to extract 
values from, for example all of the windows, use the Quick 
Select feature or object selection filters to search for window 
© blocks. The Quick Select feature was discussed in Chapter 6 
- and object selection filters were discussed in Chapter 13. 


If you do not select blocks to be evaluated for extrac- 

tion, AutoCAD finds all the blocks in the drawing that meet 

| the template extraction criteria, including blocks that are 

‚ frozen. If blocks are selected, AutoCAD only evaluates the 
selected blocks for the template extraction criteria. 


Pick the Template File... button to select a template file from the Template File 
dialog box. See Figure 21-12A. Select the template file created in Exercise 21-5 and 
pick the Open button. This redisplays the Attribute Extraction dialog box. 

Now pick the Output File... button to specify a location for the extraction file. This 
accesses the Output File dialog box. See Figure 21-12B. Enter an extraction file name 
in the File name text box. The current drawing name is used as the default (AutoCAD 
automatically appends the TXT extension to the file name), but any file name can be 
used. Be sure the extraction file name you enter is different from the template file 
name—for example, use Window Data. If you use the same name, your original 


Figure 21-11. | | 
The Attribute ene a file NH i to a 
Extraction dialog the extracted attribute values 
box creates an & Attribute Extraction 


extraction file based 
on the criteria speci- 
fied in the extrac- 
tion template. 


Fick to select 
blocke to be 


e duci 
Select бес: | Number 


Wink xtractFile txt 


Template 
file name 


Name of 
extraction 
data file 


Pick to select 

the location 

of extraction 
data file 


Window. Data txt 


À 
ovo 


Pick to select the extraction 
template file to use 
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Figure 21-12. 
A—The Template File dialog box is used to specify an extraction template to use 
B—The Output File dialog box is used to specify the extraction file name and its location. 
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template file will be overwritten if the template and the extraction file are pointing to 
the same directory. 

Pick Save after specifying the extraction (output) file name, and then pick OK in 
the Attribute Extraction dialog box. A message on the command line reports that vou 
have n records in extract file (n = total number of attribute values). The number of 
records listed in the extraction file is based on the number of blocks containing the 
extracted attributes. 

After the extract file has been created, it can be viewed with the Windows Notepad 
program. Type notepad at the Command prompt and press [Enter] at the File to Edit: 
prompt. Browse to the folder that contains the extraction files. Examples of an SDF and 
CDF extract file are shown in Figure 21-13. 

The SDF format file looks better than the CDF format because the data is sepa- 
rated by spaces. However, the CDF format can be imported into a spreadsheet or 
database program such as Windows Excel or Access. When importing a CDF file into 
another program, the commas act as dividers to the information, which places the 
information into a "cell" or slot in the spreadsheet. The next section explains how to 
import the CDF file into Windows Excel. Decide which format is most suitable for 
your application. : 

If you do not have a program that you can import the CDF file to, the CDF or SDF 
files can be printed from the Windows Notepad program by selecting the File pull- 
down menu and selecting Print. If you have created an SDF file, the file can be 
imported into AutoCAD through the MTEXT dialog box. 


Exercise 21-б 


Open the ex21-4 drawing. 
Freeze all the layers except the M-Notes and U-Notes layers. 

Use the ATTEXT command to create an SDF file. 

Pick the Select Objects button and select all of the window tags. (Hint: the 
‘FILTER command can be used to select all of the blocks named WinTag.) 

Use the template named WinExtractFile.txt you created in Exercise 21-5. 

Name the output file ex21-6-sdf. 

Use the ATTEXT command to create a CDF file. 

Pick the Select Objects button and select all of the window tags. 

Use the template named WinExtractFile.txt you created in Exercise 21-5. 

Name the output file ex21-6-cdf. 

Close the drawing. 


* 
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Figure 21-13. 
A—The extraction 
files in SDF format 
displayed in 
Windows Notepad. 
B—The extraction 
files in CDF format 
displayed in 
Windows Notepad. 
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Once the extraction file has been created, it can be used to create a schedule. A 
space delimited file adds spaces between the columns of attribute data. This file can 
be inserted into the drawing with the MTEXT command. To do so, enter the MTEXT 
command. Adjust any settings, such as the text style, text height, or rotation angle. 
Select the Import Text... button, and browse for your SDF file. When importing a 
document through MTEXT, the document must be either a TXT file or an RTF (rich 
text format) file. When extracting attributes, AutoCAD automatically writes the SDF 
and the CDF with a TXT file extension. 

After the TXT file has been selected, it appears in the Mulitline Text Editor window. 
See Figure 21-14. AutoCAD ignores any tab or space formatting created in a TXT file, 
causing the column information to appear skewed. If the extraction file is opened 
with Microsoft Word and saved with an RTF file extension and then brought into 
AutoCAD through the MTEXT command, the columns remember their formatting 
and appear lined up as shown in Figure 21-15. 

Once you have formatted the text, press OK to create the text as MText in 
AutoCAD. Draw lines around the text to create rows and columns for the schedule. 
Figure 21-16 is an example of the window schedule created this way. 
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A SDF file is imported into MTEXT through the Import Text... button. Notice that the first 
column of information (the door numbers) line up along the left edge. As more columns are 
added, the information does not line up due to the widths of different text characters. 
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Figure 21-15. 

p. SDF TXT file can be saved as an RTF file through Microsoft Word, and then brought 
into AutoCAD through the MTEXT command. This lines up the different columns of infor- 

. mation. Headers indicating what the information is can be added in the Multiline Text Editor 

or in the RTF file. 
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If you are importing a TXT file into MText, the columns 
of information may be not lined up along one edge. Try 


© making several MText objects, each with only one column of 
- information. This way the schedule information will always 
line up along one edge. 


Exercise 21-7 


@ Open the drawing ex21-4. 

@ Create a layer named D-Notes. Set the layer current and freeze all of the other 
layers. 

@ If you have Microsoft Word, open the ex21-6-sdf.txt file and save it as 
ex2 1-6-sdf.rtt. 

@ Format the text as necessary in Microsoft Word to help save formatting time in 
AutoCAD. For example, use Word to create column headers and a schedule title. 

Ф In AutoCAD, access the MTEXT command and import ex21-6-sdf.rtf. If you do 

not have Microsoft Word, import ex21-6-sdf.txt. 

Press OK when done. 

Add lines around the MTEXT object to make the schedule look similar to 

Figure 21-16. 

@ Save the drawing as ex21-7. 


¢¢ 
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Using the Comma Delimited Format Files 


The previous discussion explained how to use the space delimited format files to 
create a schedule in AutoCAD. A comma delimited file separates the extracted 
attribute values through the use of commas. Many database and spreadsheet programs 
recognize data that has been separated by commas. Microsoft Excel is one of these 
types of programs. The following discussion explains how to bring your CDF file into 
Microsoft Excel 97. The process is similar in other Microsoft Excel versions. 

Open Microsoft Excel and start a new workbook. In the File pull-down menu, 
select Open..., which displays the Open dialog box. See Figure 21-17. From the Files of 
type drop-down list, select All Files (*.*). Browse for the CDF file, and pick the Open 
button. As you are opening a TXT file, Excel recognizes the data inside as being 
divided by commas and translates it into data it can recognize through a wizard 
known as the Text Import Wizard. See Figure 21-18. Make sure Delimited is selected at 
the top of the dialog box and press the Next button. 

The next page allows you to separate the data into different database cells. Select 
the Comma checkbox because the attribute information from the CDF is separated by 
commas. Uncheck the other options. See Figure 21-19A. Select the Next button when 
finished. The next page allows you to specify some formatting for the data cells. 
Select the Finish button. See Figure 21-19B. The CDF data is converted so that the 
information that was separated by commas now belongs in individual “cells” as 
shown in Figure 21-19C. 

Microsoft Excel allows you to format the text, add borders, perform calculations, 
and add other information to the document. Refer to the Microsoft Excel help section 
for more information. Once the spreadsheet or database has been formatted, save the 
file with the default file extension for the program you imported the CDF file into. In 
this case, the file is saved with a XLS file extension (the default for Microsoft Excel). 
The file is now ready to add into AutoCAD. See Figure 21-20. 


Figure 21-17. 
The Microsoft Excel Open dialog box. Select the Files of type drop-down list to select All Files 
(*.*). Select your CDF file. 
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Figure 21-18. 
Page 1 of the Text Import Wizard in Microsoft Excel. 
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Figure 21-19. 


A—Page 2 of the Text Import Wizard in Microsoft Excel. B—Page 3 of the Text Import 
Wizard in Microsoft Excel. C—The CDF file data imported into Microsoft Excel. 
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Exercise 21-8 

Aicrosoft Excel, open the ex21-6-cdf.txt file. 

Text Import Wizard steps to import the CDF file into Windows Excel. 

| nat the text as necessary in Microsoft Excel. Refer to the Microsoft Excel help 
for information on formatting the text and cells. 

@ Save the spreadsheet as ex21-8.xls. 


Using Object Linking and Embedding 


The process of importing a file created in another program into AutoCAD is 
known as object linking and embedding. Object linking and embedding, or OLE, isa 
Microsoft Windows feature that allows information from other programs to be imported 
or added to another OLE supported software product. The following gives you the 
key difference between linking and embedding: 

e Ifa file is linked, it can be edited in the original program, and saved, which 
automatically updates the file in AutoCAD. If the file is edited in AutoCAD, 
and saved, it is automatically updated in the original file. 

e If a file is embedded, it cannot be edited between the original file and 
AutoCAD. It becomes a static object in AutoCAD. 

You can only use OLE in AutoCAD if the file you plan on adding to the drawing 
supports OLE. When using the “linking” feature, the OLE objects are similar to xrefs 
in that they are referencing the original file, which is the XLS file in this discussion. 
The OLE objects can be edited by accessing the program in which they were created, 
and are updated in AutoCAD. 

The "embedding" feature refers to permanently storing a copy of the original file 
in the AutoCAD drawing. This is similar to binding an xref. If a file is embedded, it 
no longer has a link back to the original file and cannot be updated. 

The INSERTOBJ command is used for OLE in AutoCAD. This command can be 
accessed by picking the OLE Object button from the Insert toolbar, selecting OLE 
Object... from the Insert pull-down menu, or entering insertobj or io at the Command 
prompt. This displays the Insert Object dialog box. 
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When the Insert Object dialog box appears, the Create New radio button option is 
the default. See Figure 21-21A. This allows you to select a program listed in the Object 
Type: list to create a new file that is then linked to the AutoCAD drawing. The list of 
programs in the Object Type: list are programs installed on your machine that support 
OLE. When you select one of the programs from the list, that program opens, allowing 
you to create a new file. Simply create the file and save it to the hard drive. The OLE 
object inserts into the drawing at the upper-left corner. 

If the file has already been created (as with the Microsoft Excel spreadsheet from 
Exercise 21-8), then select the Create from File radio button in the Insert Object dialog 
box. See Figure 21-21B. This displays the File text box allowing you to type a path 
location to the existing file to insert. The Browse... button can also be picked to 
browse through folders and files to insert into the drawing. After the file has been 
selected, the Link check box next to the Browse... button can be selected to link the file 
into AutoCAD. If the link check box is not selected, the file is embedded into the 
drawing. Figure 21-22 displays an OLE object after inserting into the drawing. 

The OLE object can be moved by picking on top of it to display the grips at each 
corner and edge. Move the cursor so that it displays a move cursor, press and hold 
the pick button, and drag to a new location. See Figure 21-23. The grip points can also 
be used to stretch the size of the OLE object. Simply move the cursor over the top of 
one of the grip points and wait for a double arrow symbol to display indicating the 
direction of the stretch. Press and hold the pick button and resize the OLE object. 


Figure 21-21. 

The Insert Object dialog box is used to link or embed a file into your drawing. 

A—The Create New radio button allows you to open a program and create a file to link into 
AutoCAD. B—The Create from File radio button allows you to browse for an existing file to 
link into AutoCAD. 
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Figure 21-22. 
The AutoCAD drawing with an OLE object linked. 
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Figure 21-23. 
The resize grip points and the move cursor. Press and hold the pick button to relocate the 
OLE object in the drawing. 

Resize using 

grip points Move cursor 


Editing the OLE Object 


To edit the OLE object, double-click in it. This opens the program where the file 
was originally created. After saving, any changes made to the file are updated in 
AutoCAD and in the original program. By default, a linked OLE object is updated in 
the drawing automatically when changes to the original file occur. To change the way 
linked files behave, the OLELINKS command is used. 
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The OLELINKS command can be accessed by selecting OLE Links... from the Edit 
pull-down menu, or by entering olelinks at the Command prompt. If there is not a 
linked OLE object in the drawing, this command is grayed out in the Edit pull-down 
menu or the entered command is ignored. If there is a linked file in the drawing, the 
Links dialog box appears allowing you to make changes. See Figure 21-24. 

The Links dialog box lists all linked files in the current drawing. When a file is 
selected from the list, the buttons along the left side highlight, allowing you to make 
any adjustments to the object. Notice that Automatic is the update default for all OLE 
objects. Select Manual if you want to manually update the object when the file changes. 
If you have selected a manual update, you must pick the Update Now button to 
update the links whenever there is a change to the original file. 

The Open Source button allows you to open the source (original) program used to 
create the file so that changes can be made to the inserted file. The Change Source... 
button allows you to change the current link to a different link to be used in the drawing. 
If the Break Link button is selected, the linked file is embedded in the drawing. 

When an OLE object has been inserted into the drawing, it is considered a raster 
image. In other words, it does not contain any coordinate values as far as location or 
size is concerned. It is not a vector object, like a polyline. However, the OLE object 
does have a shortcut menu that can be accessed by right-clicking on the object. See 
Figure 21-25. The shortcut menu contains the following options: 

e Cut. Removes the OLE object from the drawing and places it on the Windows 

Clipboard. 
e Copy. Copies the OLE object to the Windows Clipboard. 


Figure 21-24. 
The Links dialog box displays all active links and allows you to specify how they are updated. 


Select to update 
pap the OLE object if 


| the update ie set 


to manual 


„к ФИЛЕ 23378 — — PECORA TTWAS m 


Liet of linked files Open the program 


used to create 
the OLE object 


Open Source 


Change Source. - 


Break Link Change the 


OLE object to a 


Source. C. NàrchAutoCAD 21-23 jpg ^ 
different file 


Type Mictosott Photo Editor 3.0 Photo 
Update. Manual 


G Automatic 


Select to break 


Je the link and embed 
OLE object can be automatically the file into the 
or manually updated drawing 
Figure 21-25. - 
Right-clicking on an ee 
OLE object displays OLE object Gen 
the following properties 
shortcut menu. Y Selectable 
v Bring to Front 
Send to Back 
Properties 


This option varies depending on 
the type of program used to 
create the linked file 


Architectural AutoCAD Drafting /Design/Presentation 


TT, ooo RUE 


Chapter 21 Creating Schedules 


e Clear. Removes the OLE object from the drawing without sending it to the 
Windows Clipboard. 

e Undo. Undoes the last operation performed on the OLE object from this 
shortcut menu. Does not undo changes made to the file in the original program. 

e Selectable. When checked, this option allows you to select the OLE object so 
that it can be moved or stretched. If this option is unchecked, the object is 
“locked” into position and cannot be moved or stretched. 

e Bring to Front. Brings the OLE object to the front of the screen. Similar to the 
DRAWORDER command. 

e Send to Back. Sends the OLE object behind other objects. Similar to the 
DRAWORDER command. 

e Properties. Displays the OLE Properties dialog box. 

* Object Type cascading menu. Displays options for editing, opening, and 
converting the OLE object to other object types. This option will vary depending 
upon the type of file being linked to the drawing. 

To adjust the properties of the OLE object, select the object, right-click and select 
Properties from the shortcut menu. This displays the OLE Properties dialog box. See 
Figure 21-26. This dialog box contains options to set the size of the OLE object, scale 
the object, and control the plot quality of the object. The Text size area contains two 
drop-down lists. The first is a list of fonts used in the OLE object. The second displays 
a list of point sizes used for the selected font in the OLE object. The text box to the left 
of the point size drop-down list allows you to specify the AutoCAD unit height for 
the selected point size to display in the drawing. For example, if you find that the 
Arial 10 point font is being used in the file and it needs to be 1/8" in the AutoCAD 
drawing, specify that the Arial 10 = 1/8". This scales the OLE object to meet the text 
size criteria. You can only scale one font. 


Professional 


Tip When inserting an OLE object that contains text, use 
the OLE Properties dialog box to adjust the scale of the text. 


Keep the scale factor in mind. If the text is supposed to appear 
© 1/8" on the finished plot, set the 10 point font to be 1/8" 
_ multiplied by the scale factor. 


Figure 21-26. l 
The OLE Properties dialog box is used to make changes to an OLE object. 
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Exercise 21-9 


Open the drawing ex21-7. 

Freeze the D-Notes layer. 

Use the INSERTOBJ command to insert the spreadsheet created in ex21-8. 
Right-click over the object and select Properties. 

Scale the 10-point font size so that it equals 6”. 

Move the OLE object to a location out of the way in the drawing. 

Save the drawing as ex21-9. 
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Types of Schedules 


A schedule is a list of information that defines the different characteristics or 
aspects of building objects such as doors, windows, equipment, finishes, fixtures, and 
walls. The information presented in the schedule explains to the plan reviewer what 
is required in the set of drawings. There are two main types of schedules in construc- 
tion documents: tabulated and finish schedules. Tabulated schedules are primarily used 
to list the tagged number of the object, what type of object it is, sizes, and remarks about 
the object. See Figure 21-27. 

Finish schedules display information such as the room name, number of the 
tagged room, and the finishes used in each room, including wall, floor, and ceiling 
coverings. The information in the schedule lists all the different types of finishes used 
in the drawing. A dot, check mark, or "X" is added under the finish material columns, 
indicating what finish is to be applied in each room. Figure 21-28 displays a typical 
room finish schedule. Dots are used in this example. Use the LINE, PLINE, and DONUT 
commands to construct the finish schedule. 

Furniture and equipment schedules are often found in facility drawings listing 
every chair, desk, computer, or other pertinent equipment found in a particular room. 
Information such as the tag number, manufacturer, and cost is often found on this 
type of schedule. Figure 21-29 displays a typical furniture and equipment schedule. 


Figure 21-27. 
Examples of tabulated schedules. 


ROOM SCHEDULE 


WINDOW SCHEDULE 


sor ee pes ew кусы 
кү 195 E A 
preme fixe Jeo ies pure 
[omae [iro feo pe | 
[owes]. — [os — pe СЕТ 


DOOR AND FRAME SCHEDULE 
——— 


em ——— 
MATL ely, 


Figure 21-28. 
Example of a room finish schedule. 
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Exercise 21-10 


Ф Create а new drawing from scratch or use one of your templates. 
@ Create the following layers: 
@ A-Anno-Text (for schedule text) 
Ф A-Anno-Legn (for the schedule lines) 
@ Create a finish schedule for both floors of the movie theater. Use Figure 21-28 
as a guide. 
Ф Create a door schedule for all of the doors in the movie theater. 
@ Save the drawing as a-sh01. 


Recording Information to the Drawing 


Often times, it is important to have information about the drawing accessible. 
AutoCAD can remember the time the drawing was created, edited, and provide 
general information. The DWGPROPS command is used to view and edit this infor- 
mation. The command can be accessed by selecting Drawing Properties... from the 
File pull-down menu, or by entering dwgprops at the Command prompt. This opens 
the .dwg Properties dialog box. See Figure 21-30. 

The .dwg Properties dialog box contains the General, Summary, Statistics, and 
Custom tabs. Each tab contains different information, some that is read-only and 
other areas that can be modified. 

The General tab contains read-only information regarding the drawing, such as 
the name of the file, when it was created, the file size, and the saved location. The 
Attributes area contains Windows system check boxes that can be modified. 

The Summary tab contains user definable text boxes for information, such as the 
title of the drawing, drafter, keywords, and comments. See Figure 21-31. The Keywords 
and Comments text boxes are utilized when using the Find option in the AutoCAD 
DesignCenter. When searching for a drawing through DesignCenter, simply do a 
search on some keywords and the DesignCenter locates the drawing file. 


Figure 21-30. 

The .dwg Properties 
dialog box is used 
to view information 
about the drawing. 
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Figure 21-31. 
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The Statistics tab includes read-only information, such as the drawing creation 
le and time, the last modified date and time, who saved the file last, the revision 
mber, and the total editing time. See Figure 21-32. The Last saved by area is utilized 
if your computer requires you to log onto the machine. The log on user name is 
displayed here. 

The Custom tab includes several empty text boxes that can be used to keep track 
of drawing revisions. See Figure 21-33. There is a maximum of ten rows that can be 


Figure 21-32. 
The Statistics tab 
contains read-only 
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the drawing file. Date the 
drawing was 
last modified 
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Tip Establish office standards that fill out the .dwg 
Properties dialog box when first beginning the drawing. By 
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С Statistics tab can also be used for billing purposes. 


ee WD 
774 Architectural AutoCAD Drafting /Design/Presentation 


Chapter fest 


Answer the following questions on a separate sheet of paper. 
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. What is a schedule? 
. What is an attribute? 


Name the command used to create an attribute. 


. Describe an invisible attribute. 


How do you make an attribute invisible? 


. What is the system variable and setting that allows attribute prompts to be 


answered from a dialog box? 


. Briefly explain the advantage of answering attribute prompts in the dialog box. 
. How do you change an attribute value in the dialog box? 
. Once the block definition is created, the attribute definitions and values are part 


of the block and can only be edited with what command? 


. Name the two commands that can be used when a block needs to have an addi- 


tional attribute added, an attribute removed from the block definition, or the 
block geometry needs to be changed to conform to new standards. 


. Which of the two commands mentioned in Question 10 can be used for editing 


blocks with attributes without first exploding the block? 


. Name the command that is used to create an attribute extraction file. 

. How is Windows Notepad accessed from AutoCAD? 

. Tabs should not be used when constructing a template file. Why? 

. How do you align columns, if you cannot use tabs to align the columns in a 


template file? 


. Name the type of extraction file format that extracts the attribute values from the 


selected blocks and separates the extracted values with spaces. 


. Identify the type of extraction file format that extracts the attribute values from 


the selected blocks and separates the extracted values with commas. 


. How do you specify only certain blocks to be used for the extraction file? 

. Why should the extraction file and the template file have a different name? 

. Why does the SDF extraction file format look best? 

. What is the advantage of the CDF extraction file format? 

. When importing a CDF file into another program, how do the commas act when 


converted to the spreadsheet? 


. How do you insert an SDF file into AutoCAD with the MTEXT command? 

. What does OLE stand for and what is its basic function? 

. Name the command that allows you to use OLE in AutoCAD. 

. When an object is linked to AutoCAD, what happens when the original file is 


edited? 


. When an object is embedded in AutoCAD, what is the relationship back to the 


original file? 


. Describe how to move and stretch an OLE file that has been inserted into 


AutoCAD. 


. Explain the use of tabulated schedules and finish schedules. 
. Name the command that can be used to view and edit information about a 


drawing. 
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. Open drawing 20-ResA. 


Create a Window tag block with attributes as shown at the left below. Justification 
is middle center and is text height is 3/32”. All attributes are invisible except 
the WIN# attribute. 


C. Insert the Window tag at a scale of 48 for all of the windows. Fill out the attribute 


information completely. See the drawing on page 777 for reference. 


. Create a Door tag block with attributes as shown at the right below. Justification 


is middle center and text height is 3/32". All attributes are invisible except the 
DR# attribute. 
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HEIGHT HEIGHT 
TRE TYPE 
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. Insert the Door tag block at a scale of 48 for all of the doors. Fill out the attribute 


information completely. 
Save the drawing as 21-ResA. 


. Open drawing 20-ResB. 


Create a Window tag block with attributes as shown at the left below. Justification 
is middle center and is text height is 3/32”. All attributes are invisible except 
the WIN# attribute. 


C. Insert the Window tag at a scale of 48 for all of the windows. Fill out the attribute 


T On 


information completely. See the drawing on page 778 for reference. 


. Create a Door tag block with attributes as shown at the right below. Justification 


is middle center and text height is 3/32”. All attributes are invisible except the 
DR# attribute. 


0 E 
HEIGHT DHEIGHT 
WTYPE DTYPE 


WFRAME DMATERIAL 
WREMARKS DREMARKS 


COILS 


Insert the Door tag block at a scale of 48 for all of the doors. Fill out the attribute 
information completely. 


Extract the window attribute values and create a window schedule. 


. Extract the door attribute values and create a door schedule. 
. Save the drawing as 21-ResB. 
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3. A. Open drawing 16-Multifamily. 
P B. Create a door tag and a window tag and insert them into the drawing. 
Project C. Create the equipment tag as shown below. Insert the tag at a scale of 48 for all 


Multifamily of the appliances. Justification is middle center and text height is 3/32”. All 
attributes are invisible except the ENO attribute. 
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D. If you have Windows Excel, extract the attribute values as a comma delimited 
file. Import into Windows Excel and format the schedule. If you do not have 
Windows Excel, extract the attribute values as a space delimited file. Open 
the extracted data file with the Windows WordPad program. 

E. Use the INSERTOBJ command to insert either the Excel or WordPad file. 

F. Save the drawing as 21-Multifamily. 
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. Open drawing 16-Commercial. 

Create a door tag as shown in Problem 1. Insert the tag at a scale of 96. 

If you have Windows Excel, extract the attribute values as a comma delimited 
Commercial file. Import into Windows Excel and format the schedule. If you do not have 
Windows Excel, extract the attribute values as a space delimited file. Open 
the extracted data file with the Windows WordPad program. 

Use the INSERTOBJ command to insert either the Excel or WordPad file. 
Save the drawing as 21-Commercial. 
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Chapter 18 introduced the framing found on a foundation plan. Foundation 
framing is either a floor joist foundation system or a post and beam foundation 
system. Balloon framing and platform framing techniques are discussed in Chapter 
20, as well as typical framing details. Framing plans in a set of construction docu- 
ments provide the locations and sizes of beams, headers, and framing members. This 
chapter explains two different methods of annotating floor framing for a multilevel 
building. Creating roof plans is also discussed in this chapter. 


Creating Framing Plans 


A framing plan is used to indicate the size and location of the framing members 
required to support the floor or roof. The framing plan is also used to indicate the 
direction in which the framing members run in the building and any supports for the 
framing such as beams, girders, and headers. 


There are two main ways to represent framing in a set of construction docu- 
ments. The first method is to indicate the size and direction of the framing with 
arrows and notes directly on the floor plan, similar to the way you add framing notes 
to a floor joist foundation. See Figure 22-1. The other method is to create a separate 
framing plan complete with each piece of framing, similar to adding each girder for 
a post and beam foundation. See Figure 22-2. In both cases, the framing plan is super- 
imposed over the supporting floor plan below. This makes it easier to determine the 
framing locations within the building. 


Figure 22-1, 
A floor plan with framing notes applied. 
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Figure 22-2. 

Some practices 
require a separate 
framing plan indi- 
cating framing 
members and beam 
locations. 


6X12 HDR. 6X1 | HDR. | 


Drawing Framing on the Floor Plan 


In Figure 22-1, the framing is applied directly on the floor plan. A double arrow 
indicates the direction of framing runs. The size and type of framing member is indi- 
cated above the double arrow. Beams are shown as thick centerlines. The size of the 
beam is placed above the line. The method described in this section is commonly 
used, but can vary slightly between companies. 

The advantage of placing the framing on the floor plan is eliminating the need 
for a separate framing plan. However, when using this method, the floor plan can 
quickly become cluttered with the addition of notes and symbols. Therefore, you may 
only want to use this method when the floor plan is large, has few notes, is not 
complex, or when the drawing will be plotted at a larger scale. Many residential 
offices prefer this method, because the framing is usually more simple than that 
found in a commercial building. Also, local building requirements may not require a 
separate framing plan for residences. 

Before drawing the framing notes on the floor plan, you need to consider where 
the beams should be located. Most openings in a wall, such as doors, windows, or an 
open doorway, have a header placed over the opening. A header is a construction 
member placed over the opening for support. The framing members on the next floor 
or the ceiling joist members can then be placed on top of the bearing walls and 
headers. Large open areas in a room often have a beam at, or near, the center to 
support the framing above. When determining beam locations, look for areas in the 
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building that have long floor or ceiling joist spans. Place the beams where the joists 
above are best supported. Consult span tables or charts to determine the proper 
spans for the type of joists you are using. 

Span tables can be obtained from the joist manufacturer. The tables are used to 
establish the joist size and maximum span. In wood construction, a good general rule 
is to place beams where the span is greater than 12-0". With steel construction, the 
spans can be greater, depending on the material used and the loads applied. 

When representing beams, use a line or polyline with a center linetype. Extend 
the ends of the beam into the component that supports the beams. The support for 
the beams can be a wall or a post. Beams are also represented as a heavy line. This 
can be accomplished by adjusting the lineweight for the layer the beam is on or by 
using a wide polyline. Figure 22-3 displays beams in the townhouse drawing. 


Figure 22-3. 
Beams on the main floor support the upper floor. 


ALI 


Exercise 22-1 
Open ex21-9. 


Ensure that the main floor layers are thawed and all the other layers are frozen. 
Create a layer named M-Beams. Assign a center linetype and set current. 

Add beams in the locations indicated in Figure 22-3. 

Note that not all of the openings have beams over them. Typically, openings 
that run parallel to the framing members directly above do not require a beam. 
Ф Create a layer named M-Framing. Add sizes for the beams on the M-Framing layer. 
Refer to Figure 22-3 for the beam sizes. 


@ Save the drawing as ex22-1. 
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Figure 22-4. 
Creating a dimen- 
sion style to use for 
framing notes. 
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It is easier to determine where the runs for the framing should be after the beams 
are in place. Dimensions can be used to construct the joist arrow. The text is edited to 
reflect the note. First, create a dimension style for the joists. See Figure 22-4. Give the 
style а name that indicates it is to be used for framing notes, such as Framing. Suppress 
the extension lines and change the arrowheads to the Right arrow type. Set the size for 
the arrowheads to be larger than the regular dimension arrowheads. See Figure 22-5. 
Next, set the text style to the style you want to use. Set the dimension text height. 
Align the dimension text with the dimension and place the text above the dimension 
line. See Figure 22-6. 

The last things to check are the fit of the text and the scaling of the dimension. 
The fit can be your choice or the style used by your office. The framing note text 
should be the same as the text on the dimensions. Therefore, use the same scale. See 
Figure 22-7. 

Once the dimension style is created, set it current and add dimensions between 
the walls and beams in the direction in which the joists run. After the dimension 
strings are in place, use the DDEDIT command or the Properties window to edit the 
dimension text. The text should indicate the size and spacing of the framing 
members, as shown in Figure 22-8. 


Figure 22-5. 
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Figure 22-7. 
Setting the fit vari- 
ables of the text for 
the framing dimen- 
sion style. 
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Figure 22-8. 

Process of creating framing joist notes. A—Add a dimension in the direction of the framing 
runs. B—Use Properties window (shown here) or the DDEDIT command to edit the dimension 
text for the size and spacing of the framing members. C—The finished note. 
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Figure 22-9. 


A typical post note. 


The final step in creating the notes on the floor plan is to indicate any supporting 
posts and their sizes. Use a diagonal line starting from a corner of the post. Add the 
size of the post above the dimension line, Figure 22-9. 


Exercise 22-2 


Open ex22-1. 

Create a dimension style similar to the previous discussion, and set it current. 
Set the M-Framing layer current. 

Place dimensions to represent the framing runs. Use the diagram below as a 
guide. 

Use the DDEDIT command to edit the dimension text to display the size and 
spacing of the joists. 

Place notes on the posts to indicate the post size. 

Save the drawing as ex22-2. 
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Drawing a Separate Framing Flan 


A framing plan is a separate drawing showing framing information such as 
framing members, beams, and posts. The framing plan includes only the framing 
construction components and the supporting floor plan walls. This can eliminate the 
clutter created by adding the framing runs, sizes, and notes directly on the floor plan. 
There are two basic types of framing plans. 

One type of framing plan contains the beam locations and framing notes with 
double arrows, as described in the previous section. This eliminates extra information 
such as door and window tags, specific floor plan notes, or symbols. See Figure 22-10. 
Notice how much cleaner the drawing looks without all of the floor plan information 
when compared to Figure 22-1. 


Figure 22-10. 
A simple framing plan. 
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The second type of framing plan includes the individual framing pieces drawn 
over the walls of the supporting floor. There are two ways of representing the framing 
members in this type of framing plan. One way is to draw each piece of framing with 
double lines representing the width of the framing member. See Figure 22-11A. The 
other way is to draw a centerline for each framing member. See Figure 22-11B. This 
method is similar to using centerlines to represent the beam center locations in a post 
and beam foundation. 

The process is similar to placing the framing notes directly on the floor plan. To do 
this, first draw or xref the supporting floor plan below the framing joists. Draw the rim 
joist around the perimeter of the building, if required. Next, add all of the beams that 
support the joists. Add the framing with centerlines, double lines, or as notes with a 
double arrow. Finally, place the framing notes on the drawing for the sizes of beams, 
joists, and posts. In some cases, the beam locations may need to be dimensioned. 


Figure 22-11. 
There are two basic types of framing plans. A—Double lines are used to represent the width 
of each framing joist. B—Centerlines are used to represent the center of each framing joist. 
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If required, a top section of the building materials at the floor level is drawn on 
the framing plan. This section is usually drawn where it will not obstruct the repre- 
sentation of the joists, such as in a corner. An arc indicates the “broken-out” part of 
the section and graphically displays the subfloor and finished floor over the joists. See 
Figure 22-12. This method is called a broken-out section. 

The framing plan includes the floor plan of the supporting floor below to indi- 
cate the placement of the framing within the building. The walls are plotted with a 
thin line weight or lighter color and with a dashed linetype because the walls are not 
the focus of the framing plan. 

If the framing plan is going to be included in the drawing file with the other 
drawings, as in the case of the townhouse project, the walls can be copied and then 
changed to a Framing-Walls layer set up with a dashed linetype. In this way, the orig- 
inal main floor walls are not affected when viewing the Main Floor Plan. If the framing 
plan is a separate drawing file, as with the movie theater project, the main floor can 
be xrefed into the framing plan. The wall layer color and linetype can be changed 
without affecting the original main floor drawing. 


Figure 22-12. 
A broken-out section is shown over the framing joists to indicate the flooring construction. 
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Exercise 22-5 


Start a new drawing from scratch or use one of your templates. 
Create a layer named S-Wall. Set the layer current. 
Xref the a-fp01 drawing into your drawing. 

Freeze all the xref layers but the A-Fp01!A-Wall layer. Change the A-FpO1lA-Wall 
layer to a dashed linetype and a different color. 
Create the following layers: 

@ S-Beam (Center linetype) 

@ S-Jois (Center linetype) 

Ф S-Anno-Note (use for structural framing notes) 

Ф S-Deck (use for the subflooring) 

Ф S-Deck-Patt (use for the flooring hatch patterns) 
Ф Lay out the beams for the theater. Refer to the sections and upper floor plan 
drawings to aid in the placement of the beams. Use 2” wide polylines to repre- 
sent the beam locations. 
Add in the joists with a spacing of 24”. 
Create a section on the plan showing the plywood subfloor and a 1-1/2" thick 
concrete slab over the subfloor. 


44% 
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Ф Add notes for the beams and the joist sizing. 
@ Your drawing should look similar to the diagram below. 
@ Save the drawing as s-fp01. 
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Creating Roof Framing Plans 


The roof framing plan is similar to the framing plan. The roof framing plan, 
however, shows rafter or truss locations and any beams supporting these framing 
members. Along with the framing members and beams, the roof framing plan needs 
to include construction information. 
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In residential design, roofs are often sloped and intersect with other portions of 
the roof. Hip, valley, and ridge are common roof framing terms. The hip is the part of 
a roof where two sides of a roof meet. The valley is the point where two roof sides 
intersect. The ridge is the point at which two roofs come together at their highest 
point. See Figure 22-13. A roof may contain all, some, or none of these clements, 
depending on how the roof is designed. In commercial building, it is common to have 
a roof with a slight slope from one side of the structure to the other. In this case, the 
roof may not have a hip, ridge, or valley. 

When drawing the roof framing plan for a roof with equal pitches, the ridge is 
formed halfway between the two intersecting sides of the roof. The elevations should 
show how the two sides of the roof come together. See Figure 22-14. If the roof has 
the same pitch on all sides, the hips and valleys are drawn with 45° angles from the 
comer of the building or from the ridge. When laying out the roof structure, refer to 
elevations often. Direct projection from the elevations to the floor plan can aid in the 
development of the ridge, hip, and valley lines. See Figure 22-15. Direct projection 
can be particularly helpful when laying out a roof having more than one pitch, such 
as a front porch with a different pitch from the rest of the house. 


Figure 22-13. 
Typical roof parts. Cricket 
Hip 
Ridge 
Hipped 
roof 
Gable end Valley 
Figure 22-14. 
Determining the 
ridge line for a roof. 
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Figure 22-15. 
Using direct projec- 
tion to determine 
the roofline. 


The roof framing plan also includes the overhang and an outline of the floor plan 
below. Other elements to include on the plan are roof vent locations and notes refer- 
ring to the construction of the roof. Figure 22-16 shows a typical roof framing plan. 

Roof ventilation is typically 1/150 of the total roof area. To determine the required 
number of roof vents, first use the AREA command to calculate the roof area. Then, 


divide the roof area by 150 to determine the total ventilation area required. Use the 
formula: 


Roof Square Footage +150 = Total Square Footage of Ventilation Required 


ex Ө 24 
© 512 
sk ee 


Figure 22-16. 

A roof framing plan 
for residential 
construction. 
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Roof vents are drawn as a 12" x 12” square or a 212" (diameter) circle. This creates a vent 
with approximately 1 ft? of ventilation. Therefore, the result from the formula above i: 
the number of vents required on the roof. Place the roof vents toward the higher parts of 
the roof, near the ridge lines. This helps the warm air in the attic escape. 

Roof drainage is also a part of the roof framing plan. In Figure 22-16, a 4" gutter 
is shown on all sides of the roof that slope down. Downspout locations are indicated 
by a small circle within the gutter and two parallel lines leading to another circle 
along the building. The downspout is for rainwater to flow from the gutter to the 
ground or storm sewer. The downspouts are labeled DS on the plan. Place down- 
spouts at the corners of the building where the roof slopes down. 


Exercise 22-4 
Open ex22-2. 
"Ф Create the following layers: 
|». « R-Roofline 
R-Bldg Outline (Dashed linetype) 
R-Framing 
R-Drainage (Hidden linetype) 
R-Vent 
R-Hatch 
R-Notes 
R-Dims 
race the outline of the upper floor and the garages. Trace the porch posts. 
Draw the roofline for the townhouse. Use direct projection if needed. 
@ Add the notes, vents, and drainage systems. 
@ Your drawing should look similar to the diagram below. 
@ Save the drawing as ex22-4. 
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Commercial Roof Framing Flan 


Many commercial projects are built with a method called a panelized roof 
system. This system uses main support beams spread across the building at 20' to 30' 
intervals. Smaller beams, called purlins, are added between or above the main support 
beams. The purlins are generally spaced 8'-0" apart. Joists are then added between the 
purlins, commonly spaced 24" on center. See Figure 22-17. The panelized roof is used 
mainly for flat or lower pitched roofs. 

Commercial roof framing plans are similar to residential roofs with respect to the 
information required. Joist can be shown on top of support beams, as in the previous 
framing discussion. Another piece of information included on a commercial roof 
framing plan is the location of any mechanical equipment, such as air-conditioning 
units, and any special venting. A roof access door may need to be added to the plan. 
This door provides worker access to the mechanical equipment, which is often located 
on the flat roof of a commercial project. 


Figure 22-17. 


A panelized roof system is commonly used in commercial construction. 
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Exercise 22-5 


Ф Start a new drawing from scratch or use one of your templates. 


Ф Create a layer named S-Wall. Set the layer current. 


@ Xref the a-fp02 drawing into your drawing. 


Ф Freeze all the xref layers but the A-FpO2IA-Wall layer. Change the A-Fp02lA-Wall 


layer to a dashed linetype and a different color. 


@ Create the following layers: 


@ S-Anno-Note (use for structural framing notes) 


Ф S-Deck (use for the subflooring) 
Ф S-Deck-Patt (use for the flooring hatch patterns) 
+ Layout the beams for the theater. Refer to the sections and upper floor plan 


@ S-Wall-Part (use for the parapet wall) 


Ф S-Beam (Center linetype) 
@ S-Jois (Center linetype) 


drawings to aid in the placement of the beams. Use 2" wide polylines to repre- 


sent the beam locations. 
* Add the joists over the beams at a spacing of 24" O.C. 


over the theaters. 


Ф Create a section on the plan showing the plywood sheathing and a metal roof 
@ Add notes for the beams and the joist sizing. 


@ Your drawing should look similar to the diagram below. 


@ Save the drawing as s-fp02. 
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Drawing Using the Geometry Calculator 


The geometry calculator, or CAL command, was introduced in Chapter 13 to calcu- 
late areas and perform basic mathematical calculations. While the numeric functions 
of the calculator provide many useful capabilities, the most powerful use of the geom- 
etry calculator is its ability to find and use geometric information. Information such 
as point coordinates can be entered as the input to the geometry calculator. 

A point coordinate is entered at the >> Expression: prompt as two or three numbers, 
enclosed in square brackets, and separated by commas. The numbers represent the X, 
Y, and Z coordinates. For example, [4,7,2], [2.1,3.79], or [2,7.4,0] are all valid entries. 
Any “0 coordinate” can be omitted, as well as commas immediately in front of the 
right bracket. For example: 


[2,2] isthe same as [2,2,0] 
[..6] is the same as [0,0,6] 
[5] is the same as [5,0,0] 
[] is the same as [0,0,0] 


Direction can be entered using any accepted AutoCAD format, including polar and 
relative coordinates: 


Coordinate system Entry format 


[dicam 
Relative [@ x, y, z] 


These options provide the ability to determine locations, distances, and directions 
within a drawing. 

For example, to determine the absolute coordinate value for a point six units 
from the absolute coordinate 2,2,0 at an angle of 45? within the XY plane, use the 
sequence: 


Command: cal.J 
>> Expression: [2,2,0]- [6«45].J 
(6.24264 6.24264 0.0) 


In an application of this type, the point answer is returned in parentheses with spaces 
separating the numbers instead of commas. Calculations can also be performed 
within the point coordinate specification: 


>> Expression: [2+3,2+3,0]+[1,2,0].1 
(6.0 7.0 0.0) 


The current value of the LASTPOINT system variable can be determined using the 
geometry calculator. Enter the " 9" symbol as follows: 


Command: cal.J 
>> Expression: 9.1 


In addition to entering coordinates at the prompt, you can also specify point 
coordinates with the cursor. The CUR (cursor) expression is used to enter a point 
picked with the cursor: 


Command: cal. 

>> Expression: cur 

>> Enter a point: (pick a point with the cursor) 

(4.12132 4.12132 0.0) (the point coordinates will vary based on the selected point) 


7 c" m acon 
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A cursor pick can also be used as part of a calculation expression: 
>> Expression: cur+[1,2]W 
>> Enter a point: (pick a point with the cursor) 
(5.12132 6.12132 0.0) (the point coordinates will vary based on the selected point) 


Exercise 22-6 


Ф Start a new drawing. 
@ Use the CAL command to find the following point coordinates. Enter values 
eliminating unneeded coordinates. 


Input Returned Value 


[2.2.0] [6-30] (719615 50 00) 
[4,3,0]+[2,2,0] (6.0 5.0 0.0) 


| 
Ф Use the CAL command to find the coordinates of a point selected with your 
cursor. 
@ Use your cursor to pick a point and add 3,2,0 
| @ Close the drawing without saving. 


Using the CAL Command Transparently 


The CAL command can be used transparently within another command. To use 
the geometry calculator transparently, type ‘cal (an apostrophe followed by cal) 
within a command. When the CAL command is used transparently, the result is 
supplied as input to the current prompt. 

The following example uses direct distance entry and the geometry calculator to 
provide the correct length of a line. The line being drawn is 1.006 times 8.0 inches. 
Note: When AutoCAD receives a single numeric value at a “point” prompt, the value 
is understood as a direct distance entry value. 


Command: I or line 

Specify first point: (pick first point) 

Specify next point or [Undo]: 'cal.! (move cursor in correct direction, the line will 
be drawn at this angle) l 

>> Expression: 8*1.006.! 

8.048 

Specify next point or [Undo]: J 


The calculator evaluates the expression and supplies the result of 8.048 at the Specify 
next point or [Undo]: prompt. The line is drawn in the direction of the cursor location. 


Exercise 22-7 


Ф Start a new drawing from scratch or use one of your templates. 

@ Use the CAL command transparently within the LINE command to draw a line a 
length of 6x1.0625 from a point located at 2,4 using direct distance entry. The line 
should be drawn upward, from left to right, at an angle of approximately 45°. 

@ Save the drawing as ex22-7. 
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Using Object Snaps 


Object snaps can be used to select points as input for the geometry calculator. 
Object snaps provide the accuracy needed to precisely locate points on an object. 
Running object snaps can be used with the CUR expression, but not otherwise. The 
following example uses the Endpoint object snap to precisely locate a point on an 
object as the input for the calculator. 


Command: cal 

>> Expression: end 

>> Select entity for END snap: (pick the endpoint on an object) 

(6.24264 6.24264 0.0) (the point coordinates will vary based on the selected point) 


This example uses the Endpoint object snap to find the end of a line and add the point 
coordinate of 2 at 45°: 


Command: cal 

>> Expression: епа+[2<45].1 

>> Select entity for END snap: (pick the endpomt on an object) 

(7.65685 7.65685 0.0) (the point coordinates will vary based on the selected point) 


You can use the geometry calculator to provide information based on selected 
points. For example, the following sequence can be used to find the point midway 
between two points selected with the cursor. 


Command: cal 

>> Expression: (cur+cur)/2_ 

>> Enter a point: (pick a point, nse object snaps or running object snaps as needed) 
>> Enter a point: (pick a point, nse object snaps or rnnuing object snaps as needed) 
(4.12132 4.12132 0.0) (the point coordinates will vary based on the selected point) 


This same technique can be used with any desired object snap mode as part of 
the expression. The following example is used to find the midpoint of the distance 
between the center of a circle and the endpoint of a line. 


Command: cal 

>> Expression: (cen«end)/2.! 

>> Select entity for CEN snap: (pick the circle) 

>> Select entity for END snap: (pick the endpoint of the line) 

(7.70597 2.29297 0.0) (the point coordinates will vary based on the selected points) 


Suppose you want to draw a line starting from this point. Use the following sequence. 
Refer to Figure 22-18. 


Figure 22-18. 
Drawing a line 
halfway between 
the center of a circle 
and the endpoint 
of a line. 


New line 


END 


This point is midway 
between the center of the 
circle and the endpoint 

of the line 
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Command: 1 or line 

Specify first point: ‘cali 

>> Expression: (cen+end)/2. 

>> Select entity for CEN snap: (pick the circle) 

>> Select entity for END snap: (pick the endpoint of the line) 

(7.70597 2.29297 0.0) (the point coordinates will vary based on the selected points) 


Specify next point or [Undo]: (pick the location of the second endpoint on the line) 
Specify next point or [Undo]: J 


The following sequence is used to create a circle three units in diameter with its 
center located twelve units along the X axis from the midpoint of an existing line. 
Refer to Figure 22-19. 


Command: c or circle 

Specify center point for circle or [3P/2P/Ttr (tan tan radius)]:’cal 

>> Expression: mid+[{12,0] 

>> Select entity for MID snap: (pick the line) 

(7.75 2.25 0.0) (the point coordinates will vary based on the selected point) 
Specify radius of circle or [Diameter] «current»: 3.1 


The next sequence locates the center of mass, or centroid, of a pentagon. The centroid 
is located by picking the five endpoints of the pentagon and calculating the average. 
Refer to Figure 22-20. 


Command: cal 

>> Expression: (епа+епа+епа+епа+епа)/5.1 

>> Select entity for END snap: (pick first corner of the pentagon) 

>> Select entity for END snap: (pick second corner of the pentagon) 

>> Select entity for END snap: (pick third corner of the pentagon) 

>> Select entity for END snap: (pick fourth corner of the pentagon) 

>> Select entity for END snap: (pick fifth corner of the pentagon) 

(5.87785 8.09017 0.0) (the point coordinates will vary based on the selected points) 


Figure 22-19. 
Locating the center 
of a circle twelve 
units to the right 
(+X) of the midpoint 
of a line. 


Midpoint of the MID + [12,0] 


existing line 


. I 
New circle 
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Figure 22-20. 
Drawing a circle at 
the center of mass 
of a polygon. 


1. Pick the 
firet corner 


Б.К the 
fifth corner 


\ 


2. Pick the 
Second corner 


Center of mass 


4, Pick the (Centroid) 


fourth corner 


eSI Tae 
third corner 


Exercise 22-8 


Ф Start a drawing from scratch or use one of your templates. 
@ Use the CAL command and object snaps as needed to create the drawings 
described below. 

Ф Draw the square corner and double-line arc shown in Figure 22-18. Use 
(CEN+END)/2 to draw a line starting halfway between the center of the arc 
and the endpoint of the outside line. 

Ф Draw the roof peak shown in Figure 22-19. Use MID+[2,0] to draw a circle 
centered two units on the +X axis from the midpoint of the vertical line. 

Ф Draw two pentagons, similar to those shown in Figure 22-20. Find the 
center of mass using the procedure described in the text. 

@ Save the drawing as ex22-8. 


Calculating Distances 


There are three basic geometry calculator functions used to calculate distances. 
These are the DIST, DPL, and DPP functions. The DIST function is entered as DIST(p1,p2), 
where p1 = Point 1 and p2 = Point 2. The DIST (distance) function performs a simple 
distance calculation between the two specified points. Similar to all calculator func- 


tions, the points can be entered manually or picked. To find the distance between the 
endpoint and midpoint of a line, use the DIST function: 


Command: cal 

>> Expression: dist(end,mid). 

>> Select entity for END snap: (pick one endpoint of the line) 

>> Select entity for MID snap: (pick the line) 

(5.87785) (the distance value will vary based on the selected points) 
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The DPL (distance/point/line) function calculates the perpendicular distance 
between a point and a line passing through two other selected points. This function is 
written as DPL(p,p1,p2), where p is the point, p1 is the first endpoint of the line, and ; p2 
is the second endpoint of the line. The points are selected in this order. See Figure 22- 21 
The following example uses DPL and the endpoint object snap. 


Command: cal 

>> Expression: DPL(end,end,end) 

>> Select entity for END snap: (pick an object) 

>> Select entity for END snap: (pick an object) 

>> Select entity for END snap: (pick an object) 

(5.87785) (the distance value will vary based on the selected points) 


The DPP (distance/point/plane) function works much like the DPL function, 
except it finds the shortest distance from a selected point to a plane defined by three 
other selected points. The DPP function is written as DPP(p,p1,p2,p3), where p is the 
selected point and p1, p2,and p3 define the plane. See Figure 22-22. The points for DPP 
can be entered manually or picked. The following example calculates the distance 
between a point at absolute coordinate 2,2,6 and three points on the XY plane. 


Command: cal 

>> Expression: dpp([2,2,6],cur,cur,cur).! 

>> Enter a point: (pick a point) 

>> Enter a point: (pick a point) 

>> Enter a point: (pick a point) 

6.0 (the point manually entered is six units above the XY plane) 


Exercise 22-9 


> Start а drawing from scratch or use one of your templates. 

* Draw a line. Find the distance between the ends. 

Ф Find one-half the length of the line. 

@ Draw another line that is not parallel to the first line. Find the perpendicular 
distance between the endpoint of the second line and the first line. 

@ Save the drawing as ex22-9. 


Figure 22-21. 
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Figure 22-22. В 
Finding the perpen- ү 
dicular distance | 
between a point and | 
a plane. | 
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this distance | 
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Finding Intersection Foints 


The ILL (intersection/line/line) function locates an intersection point between 
two nonparallel lines. This function is written as ILL(p1,p2,p3,p4), where p1 and p2 
define the first line and p3 and p4 define the second line. The selected points can be 
on a line or in “blank” space. This function finds a hypothetical intersection as if the 
lines are infinite in length. The following sequence uses ILL to find the intersection 
between an existing line and an imaginary line between the endpoint and midpoint 
of two other lines, as shown in Figure 22-23. 


Command: cal.! 

>> Expression: ill([2,5,0],cur,end,mid).! 

>> Enter a point: (pick the endpoint of the first line using an object snap) 

»» Select entity for END snap: (pick the endpoint of the second line) 

»» Select entity for MID snap: (pick the midpoint of the third line) 

(6.37637 6.01716 0.0) (the point coordinates will vary based on the selected points) 


Figure 22-23. 
Finding the inter- Select the 
section point endpoint Use an osnap 


to pick the 
between nonparallel ie 
lines defined by Lo endpoint 
picking four points. Р \ 


In this example, one 
line exists (p1/p2) 
and the other line is 
imaginary (p3/p4). 


midpoint 
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Finding a Foint on a Line 


The PLD (point/line/distance) function finds a point on a line, between two 
picked points, a specified distance from the start point. The function is written as 
PLD(p1,p2,dist). A line does not need to exist between the two selected points. The 
following sequence finds a point along a line passing through 0,0 and 3,1 that is 10 
units from the start point. Refer to Figure 22-24. 


Command: cal.! 
>> Expression: pld([ ],[3,1],10) 
(9.48683 3.16228 0.0) 


The PLT (point/line/parameter t) function provides another means of finding a 
point along a line. Written as PLT(p1,p2,t), this function finds a point along a line 
passing through p1 and p2. The point is located from the start point based on param- 
eter t. The parameter t is simply a scale factor relative to the distance between p1 and 
p2. If t = 0, the point is on p1. If t = 1, the point is on p2. If t = .5, the point is the 
midpoint between p1 and p2. If t = 2.0, the point is located twice the distance from p1 
as is p2. Figure 22-25 shows several examples. The following sequence locates a point 
that is three quarters of the way along the length of a line between (0,0,0) and (2,0,0). 


Command: cali 
>> Expression: plt([ ],[2,2],.75).. 


(1.5 1.5 0:0) 
шге 22-24. (9.48683,3.16228,0.0) 
Finding a point 
along a line a speci- P S E 
fied distance from a \ 
the start point. p кс 
10.00 


Figure 22-25. 

Finding points 

along a line based \ 
on the scale of the \ 


line’s length 
(parameter t). 


Chapter 22 Drawing Framing Plans and Roof Plans 


Exercise 22-10 


Ф Start a drawing from scratch or use one of your templates. 

@ Draw asingle line. Use the CAL command and @ as needed to find the distance 
between the last point and the point 4,4,0. 

Ф Draw two nonparallel lines that do not intersect. Use the ILL function to deter- 
mine the point of intersection. 

Ф Draw a line segment with two endpoints no more than 1" apart. Use the PLD 
function to find the coordinates of a point 3.375" from the start point. 

@ Draw a line and use the PLT function to find a point that is twice the distance 
from the start point. 

@ Save the drawing as ex22-10. 


Finding an Angle 


The ANG (angle) function finds the angle between two lines. As with other calcu- 
lator functions, the lines do not need to exist in the drawing. This function can be 
entered in several different ways, depending on the nature of the angle you are trying 
to calculate. 

To find the angle of a vector from the X axis in the XY plane, enter ang(coordi- 
nates). The coordinate values are entered within parentheses. The coordinates can be 
manually entered or a point can be picked with the cursor. The following sequence is 
shown in Figure 22-264. 


Command: cali 
>> Expression: ang([1,1,0]) (notice the use of square brackets) 
45.0 


If the vector (line) is not known, two points along a line can be used to determine 
the angle of the line in the XY plane from the X axis. The formula is ang(p1, p2) as 
represented in Figure 22-26B and in the following sequence: 


Command: cal. 
>> Expression: ang([2,2],[4,4]) 
45.0 


You can also calculate an included angle by specifying a vertex and a point on 
each side (leg) of the angle. A vertex is the intersection of two lines. An included angle 
is the angle formed between the vertex and the sides of the angle. The formula is 
entered as ang(vertex,p1,p2), Figure 22-26C. The following example determines the angle 
between two lines. The Endpoint object snap mode is used to select points. 


Command: cal. 

>> Expression: ang(end,end,end).) 

>> Select entity for END snap: (pick vertex) 

>> Select entity for END snap: (pick end of first line) 


>> Select entity for END snap: (pick end of second line) 
(angle) 
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Figure 22-26. 

Finding an angle with the ANG function. A—Entering a single coordinate returns the angle 
from the X axis to the point with 0,0 as the vertex. B—Entering two coordinates returns the 
angle from horizontal to the line formed by the two points. C—Entering three coordinates 
finds the angle between the two lines formed from the three points. 


EE (11) 
ANG reporte the angle 
from the X axis to the point 
\ 1 


pl = (2,2) Vertex pi 


ANG(p1) ANG(p1,p2) ANG(Vertex,p1,p2) 
A B С 


ANG reports the angle 
from horizontal 


0,0 


Exercise 22-11 

4 Е? rt a drawing from scratch or use one of your templates. 

@ Draw a line using 0,0 as the start point. Do not draw a horizontal line. Use the 

— ANG function to determine the angle of the line relative to horizontal. 

Ф Draw a line at any angle that does not start or end at 0,0. Use the ANG function 
to determine the angle from horizontal. 

@ Draw an angle with a vertex and two sides, similar to Figure 22-26C. Use the 
ANG function to find the included angle. 

@ Save the drawing as ex22-11. 


Finding a Radius 


You can use the RAD (radius) function to find the radius of an arc, circle, or 2D 
polyline arc. The command sequence works like this: 


Command: cal 

>> Expression: rad. 

»» Select circle, arc or polyline segment for RAD function: (select an appropriate 
object, such as a circle) 

5.25 (the radius value will vary based on the selected object) 


You can easily draw objects to match the radius of an existing object using the 
RAD function. The following example uses RAD to supply the radius value for a circle 
as the radius of an existing circle. Refer to Figure 22-27. 


Figure 22-27. 

Using the RAD func- Exieting 
tion to create a circle 
circle with the same 

radius as an 

existing circle. 
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Command: c or circle 

Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: (pick the center point) 
Specify radius of circle or [Diameter] «current»: 'cal.J 

»» Expression: rad.J 

»» Select circle, arc or polyline segment for RAD function: (select the existing circle) 
30.0 (the radius value will vary based on the selected object) 

Command: 


Calculator functions can be combined. For example, suppose you want to draw 
a circle 2596 the size of an existing circle with its center point halfway between the 
midpoints of two existing lines. Refer to Figure 22-28 as you follow the procedure. 
First determine the center point of the new circle: 


Command: c or circle 

Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: ‘cal 

>> Expression: (mid«mid)/2.! 

»» Select entity for MID snap: (pick the first line) 

>> Select entity for MID snap: (pick the second line) 

(150.125 85.5 0.0) (the point coordinate value will vary based on the selected lines) 


Now, instruct AutoCAD to calculate a new radius 25% of the original radius: 


Specify radius of circle or [Diameter] «current»:'cal.J 

>> Expression: .25*rad.J 

»» Select circle, arc, or polyline segment for RAD function: (pick the original circle) 
7.5 (the radius value will vary based on the selected object) 

Command: 


The new circle is automatically drawn at the calculated location and is 2576 the size 
of the original circle. 

Another application of the CAL command is shown in Figure 22-29. A new circle 
is placed 3" along a centerline from an existing circle and is 1.5 times larger than the 
original. The following command sequence can be used. 


Command: c or circle 

Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: ‘cali 

>> Expression: pld(cen,qua,3.00)W 

>> Select entity for CEN snap: (pick the original circle) 

>> Select entity for QUA snap: (pick the quadrant in the direction the new circle 
is to be drawn) 

(7.0 4.0 0.0) (the point coordinates will vary based on the selected object) 

Specify radius of circle or [Diameter] «current»: ‘cal 

>> Expression: 1.5*rad.J 

>> Select circle, arc, or polyline segment for RAD function: (pick the original circle) 

1.5 (the radius value will vary based on the selected object) 


Command: 
Figure 22-28. 
Combining calcu- | Select the New Select the original circle 
lator functions to first midpoint circle for the RAD function 


draw a new circle 
and place it in 
position. 


Select the Original 
second midpoint circle 
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Exercise 22-12 — 


g from scratch or use one of your templates. 


rase the two circles. 

Ф Create a drawing similar to Figure 22-28. Use the CAL command as needed to 
locate lines and circles. 

@ Save the drawing as ex22-12. 


Geometry Calculator Shortcut Functions 


To make using the geometry calculator as efficient as possible, some of the most 
commonly used calculator tasks have shortcuts. This makes typing the expression easier 
by reducing the number of keystrokes. The basic abbreviations are shown in the 
following table. 


Function Replaces Description 


DIST(END,END) Distance between 
two selected 
endpoints 

ILLE ILL(END,END Intersection of 

END,END) two lines defined 

EL = 


by four selected 

endpoints 
These functions work exactly the same way as the longer format explained earlier. 
Refer to the earlier discussions for each of the functions associated with these short- 
cuts. The following are two examples using the function shortcuts. Refer to Figure 22-30 
as you go through the examples. To determine the length of a line: 


Point midway 
between two 
selected 
endpoints 


Command: cal 

>> Expression: dee- 

>> Select one endpoint for DEE: (pick one end of the line) 

>> Select another endpoint for DEE: (pick the other end of the line) 
4.23 (the distance will vary based on the selected points) 


To:draw a circle at the center of a rectangle using the MEE function: 


di os 809 
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Figure 22-30. 
Centering a circle 
within a rectangle 
using the CAL 
command. 


Pick one corner 


Pick the other corner 


Command: c or circle 

Specify center point for circle or [3P/2P/Ttr (tan tan radius)]:'cal.! 

>> Expression: mee 

>> Select one endpoint for MEE: (pick one corner of the rectangle) 

>> Select another endpoint for MEE: (pick the opposite corner of the rectangle) 
3.25 4.0 (the coordinates will vary based on the selected object) 


Specify radius of circle or [Diameter] «current»: (type a radius and press [Enter]) 


When using the calculator to determine points, turn off 
your running object snaps as they can interfere with the 


© calculator's accuracy. Once the points have been determined, 
' turn the object snap modes back on. 


Exercise 22-15 
Ф Start a drawing from scratch or use one of your templates. 
Ф Draw a line by randomly picking two points. Use DEE to determine the length. 
Ф Draw two intersecting lines. Use the ILL function to find the coordinates of the 
intersection. 
@ Using the MEE function as needed, create a drawing similar to Figure 22-30. 
@ Save the drawing as ex22-13. 


Using Advanced Math Functions 


Several advanced mathematical functions are also supported by the geometry 
calculator. These include logarithmic and exponential functions, as well as some data 
modification and conversion functions. The following table shows each of the advanced 
math operators supported by the geometry calculator. 


Function Description 


Returns the base-10 log of a number. 
Returns the base-10 exponent (or base-10 anitlog) of a number. Same as 10*. 


trunc(X) Removes the decimal value of a number, returning the integer value. In 
other words, rounds all decimal values down to the nearest integer value. 


Note: x is a user specified number 
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For example, to calculate the square root of 25: 


Command: cal. 

>> Expression: sqrt(25).! 
5.0 

Command: 


Using Trigonometric Functions 


To draw precisely, you often need to work with distances and angles. The geom- 
etry calculator supports several trigonometric functions for calculating distances and 
angles in a drawing. Figure 22-31 shows the basic trigonometric operators and formulas. 
The available trigonometric operators are shown in the following table. 


Function Description 


TŘ 


acos(angle) | Returns the arccosine of the angle. 
atan(angle) | Returns the arctangent of the angle. 
d2r(angle) | Converts from degrees to radians. 


r2d(angle) | Converts from radians to degrees. 
(Note: Do not use r suffix for this function.) 
The constant pi (т, 3.14159...) 


The constant pi (л) is used in circular formulas, such as nR? (circular area) or 2nR 
(circumference). 

The geometry calculator assumes the numeric input for an angle is in degrees, 
unless otherwise specified, regardless of the current angular units setting in 
AutoCAD. AutoCAD can measure angles in degrees, radians, or grads. 

To enter angular data as degrees (d), minutes (’) and seconds (^), use the format 
30d45'15". If the minute or second value is zero, it can be omitted from the entry. 
However, the degree value must be given, even if it is zero. For example, 0d0'30" can 
be written as 0d30" but not 30". To enter a value in radians, use an “т” as a suffix for 
the number, such as 1.2r. A suffix of "g" indicates the value is in grads, such as 50.00g. 
The geometry calculator output is always decimal degrees, regardless of the angular 
units style used for the input. 

To provide an example of using trigonometric functions in the geometry calcu- 
lator, the following sequence solves for angle A shown in Figure 22-31. The length of 
side a is 4.182 and side c is 5.136. Since the sine of angle A is side a divided by side c, 
the arcsine of a/c is equal to angle A: 


Command: cal 
>> Expression: asin(4.182/5.136).J 
54.5135 


The returned value of 54.5135 means angle A is 54.5135°. Using the information in 
Figure 22-31 and the geometry calculator, you can quickly solve for missing infor- 
mation needed to complete a drawing. 
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Figure 22-31. 
The elements of a right triangle and related trigonometric functions. 


B 

dogm length of opposite side л К.Е, 
length of hypotenuse б © 

© 

: à Xj 
cosine = '€'dth of adjacent side $ foe ALB 
length of hypotenuse © Е 
Tangent = length of opposite side tan A =4 


length of adjacent side 


E 
д 


Exercise 22-14 


Ф Start a drawing from scratch or use one of your templates. | 
@ Solve the following math problems with the geometry calculator. 

Ф Square root of 79 

@ 23 squared 

Ф Sine of 30 degrees 

Ф Cosine of 30 degrees 

@ Angle A of a right triangle (refer to Figure 22-31) with side a = 6 and 

side b = 2.5 

@ Close the drawing without saving. 


Setting and Using Variables with the 
Geometry Calculator 


In AutoCAD, many data values are given special names and stored for access 
whenever needed. These are called system variables and their values depend on the 
current drawing or environment. The geometry calculator can assign data values to a 
variable. 

A variable is a text item representing a data value stored for later use. Calculator 
variables can only store numeric, point, or vector data. The following example sets a 
variable named X to a value of 1.25: 


Command: cal 
>> Expression: Х=1.25.1 
1.25 


The variable сап be recalled at а prompt by using the transparent CAL command: 


Command: с or circle. 

Specify center point for circle or [3P/2P/Ttr (tan tan radius)]: (pick a center point) 
Specify radius of circle or [Diameter] <current>:'cal 

>> Expression: x 

1.25 

Command. 
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The value of the variable X (1.25) is used as the radius of the circle. The following 
example sets a variable named p1 to a point selected using the endpoint snap, then 


uses p1 to assist in drawing a line. 


Command: cali 

>> Expression: p1zend.J 

»» Select entity for END snap: (pick an object) 

4.25 3.5 0.0 (point coordinate value will vary based on selected endpoint) 
Command: I or line 

Specify first point: 'cal.J 

>> Expression: p1.J 

4.25 3.5 0.0 (point coordinate value will vary based on the value of p1) 
Specify next point or [Undo]: (pick a second endpoint). 

Specify next point or [Undo]: J 

Command: 


Using AutoCAD System Variables in the 
Geometry Calculator 


The geometry calculator has a specialized function named GETVAR. This func- 
tion allows you to use values stored in AutoCAD system variables. To retrieve a 
system variable, type getvar(variable name) at the »» Expression: prompt. In the following 
example, the drawing area is increased by multiplying the upper-right limit by 4. This 
limit is stored in the system variable LIMMAX. 


Command: limits.) 

Reset Model space limits: 

Specify lower left corner or [ON/OFF] <0.0000,0.0000>: J 
Specify upper right corner <12.0000,9.0000>: 'cal.J 

»» Expression: 4*getvar(limmax).J 

(48.0 36.0 0.0) 


If you use the LIMITS command again, you can see the upper-right value has increased 
to 48.00,36.00. 

A complete listing of system variables is available by typing setvar at the 
Command prompt, followed by typing ?. This gives you the Variable(s).to list <*>: 
prompt. The default * lists all variables in the AutoCAD text window. Continue 
pressing [Enter] to see the complete list. Press the [F2] key to return to the graphics 
window. 
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89. 


33. 


escribe the purpose of a framing plan. 

Briefly describe the two main ways of representing framing in a set of construc- 
tion documents. 

Define header. 

Explain how to set up a dimension style for use when placing arrows repre- 
senting framing runs. 

Give the name(s) of the command(s) used to change dimension text to indicate 
the size and spacing of the framing members. 

Describe two ways of representing framing members in a detailed framing plan. 
Briefly describe a broken-out section as it appears on a framing plan. 

What is the hip on a roof? 

Where is the valley located on a roof? 

Define ridge in relation to a roof. 

If a roof has the same pitch on all sides, what angle is formed at the hips and 
valleys? 

Give the formula commonly used to calculate the total square footage of required 
roof ventilation. 


. Describe two typical ways to draw a roof vent. 


If a roof vent has an area of 1 ft?, how many of these vents are required for a roof 
that has an area of 2400 ft?? 


. In general, where should roof vents be placed? 
. Identify the two basic elements of the roof drainage system. 
. Briefly describe the panelized roof system that is commonly used in commercial 


construction. 


. What is the purpose of a roof access door and when would one be required? 
. How are point coordinates entered at the >> Expression: prompt? 
. Give the short way of representing the coordinates 2,2,0 at the >> Expression: 


prompt. 


. Give the short way of representing the coordinates 0,0,6 at the >> Expression: 


prompt. 


. Give the short way of representing the coordinates 5,0,0 at the >> Expression: 


prompt. 


. Give the short way of representing the coordinates 0,0,0 at the >> Expression: 


prompt. 


. Give the expression used to determine a point coordinate value for a location 


6 units from absolute coordinate 2,2,0 at an angle of 45? within the XY plane. 


. Identify the function of @ when used within the CAL command. 
. Name the CAL command function used to specify input as a point picked with 


the cursor. 
How is the CAL command entered transparently within another command? 


. Give the calculator expression that can be used to find the point coordinates of a 


location mid way between two points selected with the cursor. 


. Give the calculator expression that can be used to find the point coordinates of a 


location midway between the center of a circle and the endpoint of a line. 


. How is the DIST function entered at the »» Expression: prompt? 
. Identify the function used to calculate the perpendicular distance between a 


point and a line. 


Identify the function used to calculate the shortest distance between a point and 
a plane. 


Identify the function used to locate an intersection point between two nonpar- 
allel lines. 
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34. Identify the function used to find a point along a line passing through two othe: 
points, and is a specified distance from the start point. 

35. Define vertex. 

36. Define included angle. 

37. Give the calculator expression that can be used to determine the angle between 
two lines. 

38. Identify the function used to find the radius. 

39. Give the calculator expression that can be entered at the Specify radius of circle or 
[Diameter]: prompt to instruct AutoCAD to create a new circle 25% of the size of 
an existing circle you select. Assume you have already entered the calculator 
transparently. 


For the following questions, give the geometry calculator shortcut for tlie function being 
described. 


40. Distance between two selected endpoints. 
41. The intersection of two lines defined by four selected endpoints. 
42. Point midway between two selected endpoints. 


For the following questions, give the geometry calculator trigonometric function or value 
being described. 


43. Returns the sine of an angle. 

44. Returns the square of a number. 

45. Returns the square root of a number. 
46. Converts from radians to degrees. 
47. The constant m. 
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C. Сору the main floor walls and place them on a hidden layer for the roof plan. 
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ROOF FRAMING PLAN 


ae 


(Alan Mascord Design Associates, Inc.) 
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| 2. A. Open 21-ResB. 

B. Create the appropriate framing layers. Froject 
| C. Copy the main floor walls and place them on a hidden layer for the framing Residential B 

plan. | 

| D. Draw the framing plan shown. 

E. Add the notes shown. 

F. Save the drawing as 22-ResB. 
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3. A. Start a new drawing from one of your templates. 
B. Xref 21-Multifamily into the drawing. 
C. Freeze all of the layers but the wall layer. 
D. Change the wall layer color and the linetype to hidden. 
E. Draw the framing plan shown. 
F. Save the drawing as 22-Multifamily. 
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. Xref 16-Commercial-Upper into the drawing. Use the floor plan as a reference Сго)е 
as you draw the roof plan. 


———— 


| 4. A. Start а new drawing from one of your templates. 
B 
| 


C. Create the appropriate roof plan layers. Сот ШЕ 
D. Draw the roof plan shown. 
E. Note the roof plan as shown. 
F. Save the drawing as 22-Commercial. 
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Electrical plans may show the locations of light fixtures, switches, receptacles, and tele- 
phone/ data outlets. This is the electrical plan for the main floor of a residence. 
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Learning Objectives 


т. | La n 
function of revision clouds. 
aw revision clouds and related notes. 


Important Terms 


air return register industrial piping 
diffusers isometric drawing 
duct isoplane 
ductwork reflected ceiling plan (RCP) 
duplex plugs registers 
forced-air system residential plumbing 
ground fault interrupter plugs three-way switch 
| heating, ventilation, and air 
1 conditioning (HVAC) 


So far in this text, you have been introduced to the drawings that are included in 
| a typical architectural set of construction documents. These drawings are developed 
in an architectural office by an architect or designer and created by drafters. 
| Structural members in a design can be determined by the architect, but may also be 
| determined by a structural engineer. 

In addition to the drawings introduced to this point, there are three categories of 
construction documents typically created by firms outside of an architectural office. 
These documents are for electrical; plumbing; and heating, ventilating, and air condi- 
tioning (HVAC) systems. These plans are often created by specialists in the particular 
area. For residential construction, the designer or architect may develop these 
systems. However, in commercial and industrial projects, an office that specializes in 
a particular area develops the system and creates the drawings. 
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Typically, when electrical, plumbing, or HVAC drawings are needed to complete 
the set of construction documents, the architectural office contacts an appropriate 
firm and sends them a copy of the floor plans, sections, and elevations. Upon 
receiving plans from the architect, the specializing firm xrefs the drawings and adds 
their own symbols and diagrams to the plans. In this way, the original drawings are 
not modified by the specializing firm, but used to determine the types of systems 
needed in the design. Once these drawings are finished, they are returned to the 
architectural office where they are xrefed again into the construction documents. 


Electrical Plans 


The electrical plans are commonly designed by electrical contractors, but can be 
added to the construction documents by the architect or designer. If the architect 
places electrical diagrams, the diagrams are often a suggested or recommended 
installation, rather than a specification to which the electrician must adhere. In this 
case, the electrician has the final say in the placement of the electrical fixtures to 
ensure proper electrical codes are met. 

In residential design, the designer often meets with the client to determine the 
location and type of lighting used in the building. In commercial and industrial 
designs, the electrical firms are heavily relied upon to determine the best locations for 
the electrical fixtures. Interior designers also work closely with the electrical firm to 
determine any special lighting effects desired in the design. 

Once the lighting and any other special electrical needs have been addressed, the 
symbols are applied to the floor plans. See Figure 23-1. The architectural floor plans 
are then xrefed into a new drawing, and the electrical symbols applied over the xref. 

There are two types of commercial electrical plans shown in Figure 23-2. The first 
plan is called a reflected ceiling plan. The reflected ceiling plan (RCP) indicates the 


Figure 23-1. 


Electrical symbols (shown in color) are applied directly to the floor plans by the 
architectural office. 
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Figure 25-2 Reference the floor plan to place 
Electrical symbols the electrical eymbole 

can be applied to a 
new drawing by 
referencing the floor 
plan. A—A reflected 


ceiling plan. 

B— The electrical ПИЗ ООЗ ЗЕ 2а ДЕНГЕ ШИ в Ц 
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ШИШЕ ГИ LU] КЕ Шаир | | 


location of fluorescent light fixtures in a commercial building. The acoustical panel 
locations, also known as “ceiling grids,” are shown on the drawing as well. The 
second plan indicates the locations of the lighting and outlet plugs. Typically, these 
plans are shown as separate drawings in commercial or industrial designs. 


Considerations for the Electrical Plan 


When adding electrical symbols to the drawing, considerations need to be made 
so local building codes are adhered to. Other considerations include matching client 
needs, functionality, ambience or atmosphere, and usage. Some basic rules to keep in 
mind are listed below. 

e Electrical Outlets, 110 volts. 

e Wall outlets, known as duplex plugs, should be placed in any wall over 3'-0" 
in length and should never be placed more than 6’-0” away from a corner. 

e Duplex plugs should be placed no more than 12’-0” apart. A 6'-0" spacing 
is convenient, but cost can be a limiting factor. 

e When designing a room, consider possible furniture layouts. Duplex plugs 
should be placed in relationship to furniture. For example, plugs should be 
placed near a possible desk or table location. 

e Place duplex plugs in hallways as a convenience for vacuum cleaners. 
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Place a waterproof duplex plug outside on patio areas for convenience. 

In kitchens, place plugs closer together than in other rooms. Duplex plugs 
should be located conveniently for kitchen appliances, such as blenders, 
electric can openers, and refrigerators. 

Electrical Outlets, 220 volts. 

e А 220 volt plug is needed for appliances such as ranges, ovens, and clothes 
dryers. 

e A garage or workshop area may need 220 volt plugs for large equipment, 
such as table saws, drill presses, and welders. 

Specialty Duplex Plugs. 

e Ground fault interrupter (GFI) plugs, also called ground fault current 
interrupter (GFCI) plugs, should be placed near any water or “wet” loca- 
tions, and near metal fixtures where electrocution is a potential hazard. 
Ground fault interrupter plugs are designed to shut off the circuit in the 
event an unbalanced electric current is detected. 

• Each sink in a bathroom, kitchen, or laundry room should have a GFI plug 
nearby for household appliances, such as hair dryers or electric razors. 

Ventilation. 

e Bathrooms without a window that can be opened should have an exhaust 
fan. A bathroom with a window may also have a fan to vent steam from a 
bathtub or shower. 

e Laundry rooms and specialty rooms, such as a photo darkroom, may included 
an electrical fan. 

Lighting. 

e Include fixed lighting in rooms and around exterior doors. Large rooms 
may have more than one light. Consider placing lights in dark places, such 
as a walk-in closet or pantry. 

e Ceiling lights are common in bedrooms, bathrooms, and dining rooms. 

e Bathrooms commonly have lights over the mirror and may have additional 
ceiling lights if the bathroom is large. 

e Kitchens may have ceiling lights, commonly fluorescent lighting or recessed 
“can” lights. Placing a ceiling light over the kitchen sink increases lighting in 
the kitchen and can be used as an extra light or night-light. 

e A duplex plug wired to a switch may be included in rooms where a lamp 
is desired instead of a ceiling light. 

e Light switches should be placed in locations that are convenient when 
entering or leaving a room. 

• A three-way switch is two light switches that control one or more lights. 
Place three-way switches in hallways or rooms with two entrances, such as 
a kitchen or dining room. 

Power Switches. 

* Do not place switches in walls that contain a pocket door. 

Place switches near room doors or entrances. 

Do not place switches behind doors. 

Do not place switches in a corner where they would interfere with framing. 

If multiple lights are connected to a switch, run the wire from the switch to 

the first light, then from that light to the next. Do not run multiple electrical 

wires from one switch to each light. 

e Switches are drawn perpendicular to walls. 

Electrical Panels. 

* Place the electrical distribution panels in an easily accessible room, such as 
garage, laundry room, or commercial building electrical room. 


* Electrical panels may be placed near appliances that require a heavy elec- 
trical load, such as clothes dryers. 
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e The electric meter is usually placed along the side of the building for easy 
access by the electric company. 
All of these factors should be considered before placing electrical symbols on the 
drawing. 


Creating Electrical Symbols 


Electrical symbols are used to show the placement of lighting, light switches, and 
electrical outlets. Electrical symbols are drawn at a scale so the plotted size of the symbol 
is approximately 1/8" in diameter. Notes indicating special conditions or types of fixtures 
are drawn with a plotted text height of 1/16" to 1/8". For example, symbols for ground 
fault interrupter plugs have the note GF! placed next to the symbol. Figure 23-3 shows 
several types of electrical symbols commonly found on electrical plans. 


Figure 25-3. 
Common electrical symbols. 
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When placing lights, a corresponding switch or set of switches is required. To 
show which switches turn on which lights, use a curved line, such as an arc, spline, 
or splined pline. This represents the electrical circuit path. Draw the electrical circuit 
path line from the switch to the light(s) using a dashed linetype. Some companies use 
a centerline linetype. Figure 23-4 shows typical placements for switches and lights. 


Figure 23-4. 
Typical switch locations and uses. 
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A single-pole switch is used to 
control one or more lights. 


—9 
E ERA 
РА 2 
Эа 
TA 
A single-pole switch can be 


l Г connected to a wall mounted 
A three-way switch consists of two light or a ceiling mounted light. 
switches controlling the same set of lights. 


ee 
A four-way switch consists of three A single-pole switch can be 
switches controlling the same set of lights. connected to a eplit-wired outlet. 
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Exercise 25-1 
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Open ех22-4. 

Freeze the roof layers. 

Thaw the following layers: 

M-Appliances 

M-Casework 

M-Doors 

M-Plumbing 

M-Stair 

M-Walls 

M-Windows 

Create two layers named M-Elec and U-Elec. 

Set the M-Elec layer current. 

Create some electrical symbol blocks and add them to the plan. Refer to 
Figure 23-3 for types of electrical symbols. 

Use the guidelines for placements of the blocks as described earlier in this chapter. 
Add electrical circuit paths from the switches to the lights they are controlling. 
Your drawing should appear similar to the diagram below. 

Use the U-Elec layer to add electrical symbols to the upper floor. 

Save the drawing as ex23-1. 
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Plumbing Plans 


Plumbing plans can be broken down into two classifications—industrial piping 


and residential plumbing. Residential plumbing focuses on the transfer of water, gas, 
and waste water. The building plans usually only show the locations of plumbing 
fixtures, such as toilets, bathtubs, and sinks. In most residential applications, this is 
all that is required for the set of construction documents. 
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Figure 23-5. 

A simple plumbing 
plan indicating the 
water supply 
system. 
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Industrial piping is used to transfer liquids and gases used in manufacturing 
processes. The construction documents require plumbing plans for the transfer of these 
materials. The plumbing plan is usually provided by the piping contractor. These piping 
plans are separate sheets with only the outline of walls, doors, openings, plumbing 
fixtures, and casework displayed. The piping runs are then added to the plans with 
the use of each pipe indicated. Figure 23-5 shows a simple plumbing plan. 

Symbols are used to indicate the type of lines, valves, and connections used in 
the design. Figure 23-6 shows some typical symbols used in plumbing plans. Notice 
the special linetypes. Chapter 27 of this text explains how to customize your own line- 
types for use in AutoCAD. 


Figure 25-6. 
Typical plumbing symbols and linetypes used in plumbing plans. 
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The Water System 


For buildings using public water systems, the water line enters the building 
through the water meter. In private well systems, the water line runs from the well to 
the building. The water line is then divided into two pipes. One pipe enters the hot 
water heater to provide hot water to the building. The other pipe is used to provide 
cold water to the building. Refer to Figure 23-5. 

Hot water and cold water lines run to plumbing fixtures throughout the 
building. When creating the plumbing plans, a hot water line and a cold water line 
are drawn on the plan indicating where the plumbing runs are located. When the 
pipes end at a fixture, a cap symbol or gate valve is shown to indicate the actual 
connection to the fixture. These symbols are shown in Figure 23-6. 

When designing the building, it is often advantageous and cost effective to locate 
plumbing fixtures near each other. Back-to-back plumbing helps reduce the number 
of pipes required in the building, Figure 23-7. The stacking of plumbing fixtures in 
multiple floors also helps reduce the number of pipes and vents. 

After the plumbing lines have been added, the method for removal of the waste 
water needs to be indicated. Drain symbols are shown for the plumbing fixtures and 
in any rooms that require extra drainage, such as a basement, utility room, or garage. 
The waste lines flow to the public sewer line for public plumbing or to a catch basin 
for private sewage systems. 

Waste lines require a ventilation system that allows air to flow from the pipes. 
This allows sewer gases and odors to vent outside the building, rather than come up 
through drains within the building. The vents run up through the roof, thus allowing 
the gases to escape. Figure 23-8 displays a waste line and ventilation system. 


Figure 23-7. 
Back-to-back plumbing reduces the number of pipes and vents used in the building. 
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Figure 23-8. 


A waste and ventilation system. 
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In industrial design, additional piping lines may be added to indicate the flow of 
liquids and gases through the building. Sprinkler systems are also often required in 
thé design of a commercial or industrial building. Generally, these fire suppression 
systems are shown on a separate plan with only the walls referenced. Fire suppres- 
sion systems are indicated with the lines and symbols shown in Figure 23-6. 

In both residential and industrial designs, a storm drainage line runs along the 
exterior of the building. Storm drainage provides a means of removing rainwater 
runoff from the building. Rainwater from the roof is run from downspouts to the 
drainage lines. From the drainage lines, the water flows to the municipal storm sewer 
lines. See Figure 23-9. 


Figure 23-9. 
A storm drainage system. 
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Exercise 23-2 
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Start а new drawing from scratch ог use one of your templates. 

Create a layer named Xref-A_Fp01. Xref the a-fp01 drawing into your drawing. 
Use the XCLIP command to clip the area around the bathrooms area. 
Freeze all the xref layers but the following: 

A-Fp011A-Door 

A-Fp0O1lA-Eqpm 

A-Fp01lIA-Flor-Case 

A-Fp011A-Flor-Pfix 

A-Fp011A-Flor-Strs 

A-Fp011A-Glaz 

A-Fp011A-Wall 

Change the above layer colors to white. 

Create the following layers: 

P-Domw-Hpip (Hot_Water-Supply linetype, use for hot water) 
P-Domw-Cpip (Center2 linetype, use for cold water) 

P-Sanr-Pipe (Dashed2 linetype, use for sewer lines) 

P-Sanr-Fldr (Continuous linetype, use for floor drains) 

P-Sanr-Risr (Continuous linetype, use for drainage vents) 

P-Eqpm (Continuous linetype, use for plumbing equipment) 
P-Anno-Note (Continuous linetype, use for plumbing notes) 

Add a 36" diameter water heater to the room between the bathrooms. Use the 
P-Eqpm layer. 

Add hot and cold water lines to the bathroom plumbing fixtures. 

Add waste lines from the bathroom fixtures to the exterior of the building. 
Add drains to the plumbing fixtures and in each bathroom. 

Add vents from the toilets and sinks to the waste lines. 

Your drawing should look similar to the diagram below. 

Save the drawing as p-pp01. 
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Figure 23-10. 

An example of 
isometric drawing. 
The sides are drawn 
to form a 30° angle 
with horizontal. All 
measurements are 
full scale. Isometric 
circles (ellipses) are 
oriented so the 
major and minor 
axis are aligned 
with the corners of 
a cube. 


Actual 
size 


Isometric Piping Diagrams 


Isometric piping drawings provide an easy to understand diagram of the 
plumbing lines and fixtures used in a building. Isometric piping drawings are gener- 
ally not created for residential construction, but they are commonly used for commer- 
cial projects. An isometric drawing is a form of pictorial drawing that appears as a 
three-dimensional (3D) drawing, but is not true 3D. The isometric drawing provides 
a single view of three sides of the object. Lines are drawn perpendicular and at 30° 
from horizontal. See Figure 23-10. 

Each distance in an isometric view is drawn at full scale. Circles in an isometric 
view appear as ellipses. When creating an isometric circle (ellipse), pay particular 
attention to the major and minor axes, as shown in Figure 23-10. 

Isometric drawing can be used to simulate a three-dimensional building or create 
a plumbing isometric drawing. A plumbing isometric drawing displays the locations 
of plumbing fixtures, as well as lines representing the piping involved to service these 
fixtures. To create the plumbing isometric drawing, reference the floor plan layout so 
the actual pipe run lengths and plumbing fixture sizes can be drawn. Figure 23-11 


shows a simple plumbing isometric drawing. Notice hot water, cold water, drainage, 
and vent pipes are drawn. 


Setting up AutoCAD for Isometric Drafting 


AutoCAD can be quickly configured to create isometric views. This is done by 
turning on isoplanes in the Drafting Settings dialog box. An isoplane is one of three 


planes on which you draw to create an isometric view. The three isoplanes are right 
isoplane, left isoplane, and top isoplane. 


ae To access the Drafting Settings dialog box, select Drafting Settings... from the Tools 
БЕ pull-down menu; type DS, SE, DSETTINGS, RM, or DDRMODES at the Command 
DDRMODES prompt; or right-click on the Snap or Grid buttons in the status bar and select 
ec m Setting... from the shortcut menu. The Drafting Settings dialog box is opened with the 


Settings... Snap and Grid tab shown, Figure 23-12. 
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Figure 23-11. 
= А simple plumbing isometric drawing for a building. 
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Figure 23-12. — n— 
Turn on isometric 
mode in the Drafting 


Settings dialog box. 


Select to draw 
in ieometric mode 
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To activate isometric mode, select the Isometric snap radio button in the Snap 
type & style area of the Snap and Grid tab. Once this radio button is selected, the Grid 
X spacing and Snap X spacing edit boxes are grayed out. This is because isometric 
views are not drawn with horizontal measurements. However, the snap and grid 
spacing can be adjusted on the Y axis. To turn on the snap and grid, check the Snap 
On and Grid On check boxes. Finally, select the OK button to close the dialog box. If 
the grid is turned on, notice the dot pattern is changed from an orthographic display. 
See Figure 23-13. 

The crosshairs also appear at an isometric angle. The isometric crosshairs help 
ensure lines are drawn at the proper angle. If the ORTHO button is selected, lines 
drawn with the cursor are limited to the angles represented by the crosshairs. In 
Figure 23-14, the side of a box is drawn in an isometric view with ortho turned on. 


Figure 23-13. AutoCAD 2000 - [Drewingl.dwo] 
The AutoCAD grid — = 
changes when in 
isometric mode. 


Grid dots align with aes 


the isometric axes Press ESC or ENTER to exit. or right-click to display shortcut menu 
onmand 


Figure 23-14. 
A box drawn on the 
left isoplane. 
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Figure 23-15. 
The three isometric orientations for the crosshairs correspond to the three isoplanes. You can 
cycle through isoplanes by pressing the [F5] key or the [Ctrl]+(E] key combination. 


Left leoplane Top leoplane Right leoplane 


Changing the Orientation of the Crosshairs 


Objects are drawn in isometric mode on the isoplane that matches the orientation 
of the crosshairs. Once isometric mode is on, the isoplanes can be cycled through by 
pressing the [F5] key or the [Ctrl]+[E] key combination. This rotates the crosshairs to 
the next isoplane. There are three crosshair orientations, one each for the left isoplane, 
right isoplane, and top isoplane. See Figure 23-15. 

The ISOPLANE command can also be used to change isoplanes. The command 
sequence to set the right isoplane current is: 


Command: isoplane.J 

Current isoplane: Left (assuming the left isoplane is current) 

Enter isometric plane setting [Left/Top/Right] «Top»: ri (the default is the “next” 
isoplane in the order left-top-right) 

Current isoplane: Right 

Command: 


Creating Isometric Circles 


In an isometric view, circles appear as ellipses. To create an isometric circle, first 
select the appropriate isoplane. Then, use the ELLIPSE command to draw the isometric 
circle. Select the Isocircle option, then specify the center of the circle. Finally, set the 
radius of the circle. An ellipse is created in the correct orientation for the current 
isoplane. The following sequence is used to create the isometric circle shown in 
Figure 23-16. 


Command: isoplane.! 

Current isoplane: Left (assuming the left isoplane is current) 

Enter isometric plane setting [Left/Top/Right] «Top»: ro 

Current isoplane: Right 

Command: ellipse 

Specify axis endpoint of ellipse or [Arc/Center/Isocircle]: ii 

Specify center of isocircle: (pick the center point using the construction lines 
shown in Figure 23-16) 

Specify radius of isocircle or [Diameter]: 1.! 

Command: 
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Figure 23-16. 
Circles appear as 
ellipses in isometric 
drawings. 


Exercise 23-3 


@ Open the ex23-1. 
Ф Create the following layers: 
æ P-Appliances (use for the appliances) 
@ P-Cw (use for the cold water lines) 
@ P-Drain (use for the drainage lines) 
@ P-Hw (use for the hot water lines) 
Ф P-Walls (use to create the walls) 
Ф Create a simple piping isometric plan based on one unit on the main floor of 
the townhouse. 
Ф The isometric drawing should look similar to the diagram below. 
@ Save the drawing as ex23-3. 
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Heating, Ventilation, and Air Conditioning 


Heating, ventilation, and air conditioning (HVAC) is a building trade associated 
with maintaining proper climate control within a building. The HVAC system heats, 
cools, vents, and circulates air throughout the rooms of a building. The most common 
type of HVAC system is a forced-air system. 

The forced-air system circulates air from room to room through special piping 
called ductwork. A duct is a metal or nonmetal tube that is normally round, oval, square, 
or rectangular. The duct transports air through the HVAC system and can be insulated 
or uninsulated. Ducts can be placed below the floor. In some cases, the ducts are placed 
above the ceiling. However, this practice should be avoided. Since hot air rises, venting 
warm air from a duct above the ceiling is not efficient. However, placing ducts in an 
attic space is often needed due to space limitations and access to rooms. 

Ducts also move air through or around heating and cooling devices to warm or cool 
the air. The air is then forced from the heating or cooling device with the aid of a fan back 
through the air ducts. The ducts are connected to openings in the rooms called diffusers 
or registers. The air passes through the diffusers and enters the room. The air circulates 
through the room and flows back into the air ducts through an air return register, which 
starts the process again. 

Notice in Figure 23-17 that some of the registers are placed near openings in the 
exterior wall, such as doors and windows. This is done so warmest air directly from 
the register is circulated near the coldest part of the room. As the warm air rises, circu- 
lation is created in a room. As the air cools, the circulation pushes the air toward the 
return air registers and back to the furnace. 


Figure 23-17. 
А simple HVAC plan for residential construction indicates the furnace and register locations. 
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The local building authority may require HVAC plans. However, for residential 
design, HVAC plans may not be required or only require a minimum amount of 
information. Often, only the furnace, supply registers, and air return registers need to 
be shown. Figure 23-17 shows the minimum HVAC requirements for a residence. 

Registers vary in size depending on the cubic feet per minute of air supplied to 
the room or returned to the central unit. A typical register is labeled as 12” x 4”. Air 
return registers and furnaces vary in size depending upon the area they are 
supporting. Typically, a 24” x 24” air return register is shown on the plans. The 
furnace may be drawn as a 30” x 24” or larger rectangle. 

If a complete HVAC plan is required, the furnace, registers, air ducts, and air 
returns are shown over the floor plan. The furnace and air return sizes are also indi- 
cated on the plan, as well as the register and duct sizes. Figure 23-18 illustrates a 
complete HVAC plan. 


Figure 23-18. 
A complete HVAC plan indicating the addition of ductwork. 
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Exercise 25-4 


ААХ! 


14446 0 


Start a new drawing from scratch or use опе of your templates. 


Create a layer named Xref-A-Fp02. Set the layer current. 
Xref the a-fp02 drawing into your current drawing. 
Create the following layers: 

Ф M-Hvac-Cdff (use for the heat registers) 

@ M-Hvac-Duct (use for the ductwork) 

@ M-Hvac-Eqpm (use for the furnace) 

@ M-Hvac-Rdff (use for the air-return) 

@ M-Anno-Note (use for the HVAC notes) 
Create a HVAC plan for the movie theater. 
Add two 48" x 36" furnace into the storage room. 
Place an air return in each theater that is 48" x 48". 
Create four registers that are 24" x 24". 
Your drawing should look similar to the diagram below. 
Save the drawing as m-hp01. 
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escribe the function of a reflected ceiling plan. 
2. Give the approximate plotted size that electrical symbols should be. 
3. What type of line is used as electrical paths between switches and outlets? 
4. What do residential plumbing drawings generally show? 
5. How do industrial plumbing plans generally differ from residential plumbing 
lans? 
6. How are hot water pipes distinguished from cold water pipes in a plumbing 
lan? 
7g. What is the purpose of the storm drainage system? 
8. Describe an isometric drawing. 
9. Name the dialog box where you can configure AutoCAD for making isometric 
drawings. 
10. How are the crosshairs aligned when in isometric mode? 
11. Identify the two keys or key combinations that can be used to change isoplanes. 
12. How do circles appear in isometric? 
13. Name the command and option used do draw isometric circles. 
14. Briefly describe a forced air system. 
15. Define duct. 
16. Why are heat registers often placed by an exterior opening in a wall? 
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| Chapter Prob igus 


| 1. A. Open 22-ResA. ~ кы 
B. Create the electrical plan shown below using appropriate layers and blocks < <>» 
С. Save the drawing as 23-ResA. 
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(Alan Mascord Design Associates, Inc.) 
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E 2. A. Open 22-ResB. 
00), В. Draw а piping isometric plan similar to one shown below using appropriate 
Residential B layers. 
C. Save the drawing as 23-ResB. 
{ 
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. Start a new drawing from one of your templates. 
. Xref 16-Multifamily into the drawing. 


Уо р 


. Save the drawing as 23-Multifamily. 
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. Create a plumbing plan similar to one shown below using appropriate layers. 


Eroject 


Multifamily 
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Xref 16-Commercial-Main into the drawing. 
C. Create a HVAC layout similar to one below using appropriate layers. 


D. Save the drawing as 23-Commercial. 


B. 


4, A. Start anew drawing from one of your templates. 


© 
© 
Ф 
Е 
= 
© 
O 


{изэм 
ox. o 


Nail 333v 
QuvX et 


iN 


P| Ja | faasoa 
vc CXS 


| | 


See | 33161918 
4-45 m 


AD Drafting/Design/Presentation 


г 


(Cynthia Bankey Architect, Inc.) 


Architectural Auto 


844 


E | 


EC И 
ИТ 


Learning Objectives 


styles. 
ables and plot style tables. 


named styles to layers and objects. 
e a plot stamp. 

> Preview the drawing before plotting. 

Ф Plot your drawing. 


Ф Create plot files and drawing web format files. 


Important Terms 


color tables 
І dithering 
. effective area 
floating viewports 
layout space 


model space 
named style tables 
paper space 

plot spooler 

plot style table 
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So far you have learned how to produce drawings in model space. Model 
space can be thought of as the space where drawings and models are created. The 
term model refers to drawing in three dimensions, but can refer to a drawing created 
in two dimensions. Any drawings you create should be drawn full scale in model 
space. 

Layout space is an area that is used to lay out the sheet of paper that is to be 
plotted. Also known as paper space, layout space allows you to set up a full size sheet 
of paper, add a title block, scale your drawing to fit on the paper, and arrange any 
views of the drawing around the paper. Geometry that is drawn on the paper is also 
drawn full scale as in model space. 

When the drawing has been finished, the sheet layout arranged and scaled, 
the layout sheet can then be plotted. 


Model Space and Layout Space 


The best way to tell if you are in model space is to look at the UCS (User 
Coordinate System) icon. The UCS icon, usually in the lower-left corner of the 
drawing screen, represents the current positive X and Y coordinate directions. Once 
layout space has been entered, the UCS icon changes from two arrows to a triangle 
that indicates the X and Y coordinate directions. See Figure 24-1. The user coordinate 
system and UCS icon are covered in greater detail in Chapter 25. 

In order to enter layout space, select one of the layout tabs at the bottom of the 
screen. See Figure 24-2. Model space can be re-entered by selecting the model tab next 
to one of the layout tabs. 


The first time you select a layout tab, the Page Setup 
dialog box appears. This dialog box is described in depth 
* later in this chapter. For now, simply pick the OK button to 


access the sheet layout. 


Figure 24-1. Y 
The UCS icons for 

model space and 

layout space. 
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Figure 24-2. 
The layout tabs are located at the bottom of the drawing screen window. The PAPER button 
indicates that the layout space area is active. The button displays MODEL when working in 
model space. 

AutoCAD 20001 - [Drewing3.dwa) 


b- Ес za ARGA ш s 


n e 
Ботас ао ce DICES: 


Model Layout tabs access the Indicatee the current 
space tab layout space environment working environment 


Understanding Layout Space 


As discussed throughout this text, model space is the area where the drawing or 
model is drawn. Every floor plan, elevation, or detail that you draw is drawn full 
scale in model space. The only geometry that is scaled in model space is text, dimen- 
sion sizes, and annotation blocks. All of these items are scaled by the scale factor of 
the drawing. When you enter layout space, a real size sheet of paper is placed over 
the top of the model space drawing. Title blocks and notes are then added to the real 
sized paper. A hole, or viewport, cut into the real sized paper displays the entire 
drawing created in model space. See Figure 24-3. The viewport is then used to place 
the drawing so that it fits on the paper at a desired scale. This method does not phys- 
ically scale the model space drawing but only the scale at which it is displayed in the 
viewport. Once the geometry on the paper has been arranged, the paper layout can 
then be plotted. 

Plotting can be accomplished from model space, however only one viewport can 
be plotted at a time. Viewports were discussed in Chapter 20 of this text. The advan- 
tage of setting up a piece of paper in layout space is that multiple viewports can be 
arranged on the paper, given different scales, and plotted. For example, a foundation 
sheet may have the foundation plan in a viewport at a scale of 3/32” = 1'-0" with two 
| details in separate viewports at a scale of 1/4"—-1'-0" on а 17"x11" sheet of paper. See 

Figure 24-4. Remember that text drawn in model space is the plotted text height 

multiplied by the scale factor. The scale factor is determined from the scale that the 

drawing is to be given in a viewport. Text that is added to layout space is drawn at 
\ full scale. 
| 


le = 


As in model space, geometry that is drawn in layout space is drawn full scale. 
This includes title blocks and text. The only geometry that is scaled is the drawing 
geometry in a viewport. 
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Figure 24-3. 
The layout space concept. 
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Figure 24-4. 
A layout sheet ready to be plotted. 
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Setting Up the Layout 


The layout can be set up prior to drawing any object in model space or can be set 
up after the drawing is completed. A time-saver would be to build the layouts into 
your drawing templates. When a drawing is started from scratch, two layout tabs are 
located next to the model tab at the bottom of the drawing screen. When using a pre- 
defined template that comes with AutoCAD, there may be one or more layout tabs. 

When working in model space, the model tab is active, indicating the space where 
you are currently working. There are three methods for switching between model 
space and layout space: 

e Selecting tabs. Select the appropriate tab at the bottom of the drawing screen 

to switch between a layout or model space. See Figure 24-5. 

« Commands. 

« MODEL command. Enter model at the Command prompt to switch to model 
space from a layout sheet. 

« LAYOUT command. Enter layout at the Command prompt to switch to a 
layout from model space. The following prompts are displayed for switching 
from model space to a layout: 


Command: layout 

Enter layout option [Copy/Delete/New/Template/Rename/SAveas/Set/?] 
«Set»: .1 

Enter layout to make current «Layout»: (enter a layout name to set current) 

Regenerating layout. 

Regenerating model. 

Command: 


e TILEMODE command. Enter tilemode at the Command prompt. This is a vari- 

able switch, where a 1 is equal to model space and a 0 is equal to layout space. 

* MODEL/PAPER button. When model space is active, the MODEL button is 

displayed in the status bar. Picking the button switches to layout space. The 

button then reads PAPER. If the button is selected again, the viewport becomes 

active. This allows you to adjust how the model is displayed in the viewport. 

Selecting the button again closes the viewport and makes the layout space 
active. See Figure 24-6. 

Once you have switched to layout space, the Page Setup dialog box appears as 

shown in Figure 24-7. This dialog box appears by default, allowing you to assign a 


Figure 24-5. 
The layout tabs in a 
Start from Scratch 
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drawing. 
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Figure 24-7. 

The Page Setup 
dialog box sets up 
and assigns a plotter 
and paper size to 
your layout. 
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printer or plotter and a piece of paper to the layout. This dialog box can be turned off 
in the Options dialog box so that the first time a layout is entered, the Page Setup 
dialog box does not appear. See Figure 24-8. 

The Page Setup dialog box contains two tabs used for the paper sheet setup. To 
first set up the paper, pick the Plot Device tab, and select a plotter from the Name: 
drop-down list in the Plotter configuration area. The plotters listed are plotters that 
are configured in the Windows operating system and within AutoCAD. See Figure 24-9. 
After the plotter has been selected, access the Layout Settings tab. See Figure 24-10. 
Select the size of paper desired from the Paper size drop-down list in the Paper Size 
and paper units area. The list of paper sizes available is dependent on the type of 
printer or plotter that you chose in the Plot Device tab. 
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After specifying the plotter and the paper size, press the OK button. This displays 
the real sized sheet of paper in layout space. A viewport is also automatically cut into 
the sheet of paper displaying the model space drawing. See Figure 24-11. The viewport 
is created on the current layer and plots unless the current layer is a nonplotting layer. 

At this point, a title block can be drawn or inserted from a drawing file onto the sheet 
of paper. Create the appropriate layers and insert a title block you may have created for 
your company or school, or design one directly on the layout. See Figure 24-12. The 
dashed lines around the sheet indicate the paper margins. Anything inside of the 
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Figure 24-11. 

The sheet of paper 
with a viewport cut 
into it displays the 
geometry created in 
model space. 
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margins does not plot. The margins of the paper can be adjusted by making changes to 
the plotter configuration. This is explained later in this chapter. 


Setting the Scale for a Viewport 


The final step is to assign a scale to the viewport. Before a scale can be set, the 
viewport needs to be activated. To activate the viewport, move the crosshairs inside 
the viewport area and double-click, pick the PAPER button in the status bar to change 
it to MODEL, or enter mspace or ms at the Command prompt. This makes the view- 
port active. The viewport appears highlighted, indicating it is currently active. A 
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model UCS also displays in the corner of the viewport and the paper UCS is removed. 
See Figure 24-13. 

There are two methods of setting the scale for a viewport when it is active. The 
first requires that you know the scale factor for the viewport. Chapter 11 explained 
how to obtain the scale factor, and Appendix J lists common scale factors. Remember 
that the scale factor is determined by the scale at which the drawing will be plotted. 
For example, if a drawing is to be plotted at a scale of 1/4^—1'-0^, the scale factor is 
equal to 48. 

With the viewport active, enter zoom at the Command prompt. This displays the 
following prompt: 


Command: zoom 
Specify corner of window, enter a scale factor (nX or nXP), or 
[All/Center/Dynamic/Extents/Previous/Scale/Window] «real time»: 


For a scale factor of 48, enter 1/48xp at the zoom prompt. This scales the drawing 
in the viewport so that it is 1/4"-1'-0". The formula is 1/Scale Factor XP. This scales 
the full scale drawing down 1/48th its actual size. The XP stands for "times paper 
space." Thus you are scaling the drawing 1/48th its size relative to paper space 
(layout space). When the scale factor is applied, the drawing is resized in the view- 
port, reflecting the scale you have specified. The image is adjusted or zoomed from 
the center of the viewport. 

The other method is to scale the active viewport from the Viewports toolbar. 
While the viewport is active, right-click on top of any toolbar and select Viewports to 
display the Viewports toolbar. The Viewports toolbar includes a drop-down list of 
scales that can be selected. See Figure 24-14. Choose the appropriate scale from the 
list and the model scales itself inside of the viewport. 


Е ід иге 24-15, у АшоСАПО 20001 - [DAArchACALACH2@\Fiqura 24-12 dwa} 
Activating the : : y 
viewport. 
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Figure 24-14. 
Scaling the model 
inside of the active 
viewport. 


Select the scale Active 
for the drawing in viewport 
the viewport 


Do not worry if the viewport edges appear to cut off the 
drawing. This can be adjusted. Once layout space has been 


re-entered, the viewport border can be adjusted. If the view- 
| port is so large that there is no room to adjust the viewport 
edges, a different scale should be selected. 


After the viewport is scaled, the layout space needs to be activated. Move the 
crosshairs outside of the viewport and double-click, pick the MODEL button to switch 
it to PAPER, or enter pspace or ps at the Command prompt. Now the viewport border 
can be adjusted. Simply select the viewport to obtain the grip boxes and stretch the 
borders until the whole drawing appears. 

An alternative way of specifying a scale for a viewport is to select the viewport 
while you are in the layout mode, right-click, and select Properties from the shortcut 
menu. In the Properties window, select the Standard scale from the list, pick the drop- 
down arrow, and choose a scale. See Figure 24-15. The drawing is now ready to be 
plotted. 
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Figure 24-15. 
Selecting a scale for 
the viewport. 
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Layer 0 
| Linetype ByLayer 
| Linetype scale 1.0000 
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| Lineweight ByLayer | | 
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Custom scale 
UCS per viewport 
Hide plot 


Ф | Ensure all of the main floor 

. layers are thawed. 

E Select one of the layout tabs. 

Ф In the Plot Device tab in the Page Setup dialog box, select the DWF eplot.pc3 
plotter. 

@ Pick the Layout Settings tab and select the ANSI D (34.0 x 22.00 Inches) paper 

size. 

Press the OK button. 

Create a layer named Viewports and make it a nonplotting layer. 

Change the viewport border to the Viewports layer. 

Create a layer named Title Block, and draw a new title block or insert an existing 

title block onto the sheet. 

Activate the viewport and give the viewport a scale of 1/4”=1’-0”. 

Activate the paper layout area. 

If the viewport cuts a portion of the drawing off, readjust the viewport border. 

Save the drawing as ex24-1. 


44% 
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Professional 
Tip Additional layouts can be created for multiple sheets of 


paper by selecting New Layout from the Layout cascading 
menu in the Insert pull-down menu. Use multiple sheets with 
different sizes of paper, and different views to the drawing for 

the construction documents. This is discussed in greater depth 
later in this chapter. 
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Working with Viewports 


Viewports created in layout space are called floating viewports. These floating 
viewports are actually holes cut into the paper in the layout tab so that the model space 
drawing can be seen. These view ports are separate objects and can be moved around, 
arranged, and overlapped—thus the term “floating viewports.” 

After floating viewports are created, display commands such as VIEW, PAN, and 
ZOOM can be used to modify the model space drawing “showing through” the view- 
port. This allows you to adjust how the drawing appears within the viewport. Editing 
commands such as MOVE, ERASE, STRETCH, and COPY can be used in layout space to 
modify the viewports and their borders. 

As you work through the following sections describing floating viewports, be 
sure a layout tab is selected on your AutoCAD screen. 


Creating Floating Viewports 


The process of creating floating viewports in layout space is nearly identical to 
the process of creating tiled viewports in model space. By default, AutoCAD creates 
a single viewport on the sheet of paper. Single viewports can be created with the 
MVIEW command, or multiple viewports can be created with the Viewports dialog 
box. Tiled viewports and the Viewports dialog box were discussed in Chapter 20 of 
this text. 

As discussed earlier, when model space is active, the Viewports dialog box creates 
tiled viewports. When layout space is active, the Viewports dialog box creates floating 
viewports. This dialog box differs slightly depending on the current environment— 
model space or layout space. The Apply to: drop-down list found in model space 
becomes the Viewport spacing: text box in layout space. Use this setting to specify the 
distance or space around the edges of the floating viewports. See Figure 24-16. 


Figure 24-16. 
When layout space is 
active, the New 
Viewports tab in the 
Viewports dialog 
box contains the 
Viewport spacing: 
setting. 


Space between 
floating viewports 


Kitchen 


\ 
pace size between Named views created 
tloating viewports with VIEW command in 
model space 
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After the configuration has been selected and the OK button picked, the drawing 
screen is returned, allowing you to pick two corners of a box on the layout sheet. The 
two corners that you select designate a boxed area in which to place the viewport 
configuration selected in the Viewports dialog box. See Figure 24-17. 

Floating viewports can also be created using MVIEW command. The following 
prompt is displayed when entering mview at the Command prompt: 


Command: mv or mview-! 
Specify corner of viewport or [ON/OFF/Fit/Hideplot/Lock/Object/Polygonal/ 
Restore/2/3/4] <Fit>: 


The default option is to define a rectangular floating viewport by selecting oppo- 
site corners. See Figure 24-18. 

The 2, 3, and 4 options provide preset viewport configurations similar to the 
Viewports dialog box. These options can also be selected from the Viewports cascading 
menu in the View pull-down menu. The remaining options are described as follows: 

e ON and OFF. These options activate and deactivate the display of the drawing 
within a viewport. When you enter the OFF option, you are prompted to select 
the viewports to be affected. Use the ON option to reactivate the viewport. 

e Fit. This default option creates a single rectangular floating viewport that fills 
the entire printable area (area inside of the margins) on the sheet. 

e Hideplot. This option prevents hidden lines in a 3D model from being plotted. 
This option is discussed in Chapters 25 and 26 of this text. 


Figure 24-17. 


BEN “6 comers Three new viewporte Pick the 
m. d core created in Figure 24-16 second corner 
the area in wich roma 
your viewports will д 

be created. 


Pick the 
first corner for 
viewport configuration 


Chapter 24 Creating Layouts and Plotting 


858 


Figure 24-18. 

Creating a rectan- 
gular floating view- aE ero 
port using the HORT 
MVIEW command. 
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e Lock. This option allows you to lock the view in one or more viewports. When 
a viewport is locked, objects within the viewport can still be edited and new 
objects can be added, but you are unable to use display commands such as 
ZOOM and PAN. This option is also used to unlock a locked viewport. This is 
particularly useful after the viewport is scaled, because zooming in the view- 
port will affect the scale of the viewport. 

e Restore. Converts a saved viewport configuration into individual floating 
viewports. 

e Object. Use this option to change a closed object drawn in paper space into a 
floating viewport. Circles, ellipses, polygons, and other closed shapes can be 
used as floating viewport outlines. See Figure 24-19. This option can also be 
accessed by picking the Convert Object to Viewport button in the Viewports 
toolbar or by selecting Object from the Viewports cascading menu in the View 
pull-down menu. 


Figure 24-19. 


Viewports can be created from closed objects. A—Draw the objects in layout space. 
B—Objects converted to viewports. 
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e Polygonal. Use this option to draw a floating viewport outline using a poly- 
line. The viewport shape can be any closed shape composed of lines and arcs. 
See Figure 24-20. This option can also be accessed by picking the Polygonal 
Viewport button in the Viewports toolbar or by selecting Polygonal Viewport 
from the Viewports cascading menu in the View pull-down menu. 

The Viewports toolbar can be used to create several of the viewports described 
above, Figure 24-21. In addition to some of the options above, the Viewports toolbar 
includes a Clip Existing Viewport command that allows you to clip away parts of a 
viewport, similar to the XCLIP command described in Chapter 17. 


Figure 24-21. 

The Viewports 
toolbar can be used 
to create floating 
viewports in layout 
space. 


Displays Viewports Folygonal Clip existing 
dialog box viewport / viewport 


Single Convert object Viewport scale 
viewport to viewport drop-down list 
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Exercise 24-2 


Open the ex24-1 drawing file and switch to model space. 

Use the VIEW command to create a view of the kitchen area and a view of the 

laundry and powder room area. 

Select the layout that has not been used yet. 

Erase the viewport that is automatically created. 

Create the title block. 

Set the Viewports layer current. 

Enter the Viewports dialog box, and select the Three: Right configuration. Set the 

Viewport Spacing: to 1/2”. Set the Kitchen and Laundry views current in two of 

the viewports. 

Press OK and select two points of a box within your title block. 

Set the largest viewport to a scale of 1/4”=1’-0”. The Kitchen viewport to a scale 

of 1/2”=1’-0” and the Laundry view to a scale of 3/4"-1'-0". 

@ Use the Clip Existing Viewport command to clip the smaller viewports. The final 
drawing should resemble the one shown below. 

@ Save the drawing as ex24-2. 
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Controlling Viewport Display 


When a viewport is first created, AutoCAD performs a ZOOM Extents of the 
drawing in model space. This allows the drafter to view the entire contents in model 
space through the viewport. When the scale is then applied to the viewport, AutoCAD 
is readjusting the view from the center of the viewport. This is why the viewport 
edges appear to cut off some of the drawing geometry occasionally. | 

After the scale has been set in a viewport, the ZOOM command should never be 
used in the viewport again, because the scale will be thrown off. If you need to read- 
just the view, use the PAN command while in the viewport. Once the drawing has 
been adjusted in the viewport to reflect the scale and the area desired, the viewport 
can be locked so that the scale does not accidentally get changed. Locking the view- 
port was discussed previously through use of the MVIEW command) 
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There are two additional ways of locking a viewport. Both methods involve working 
in the layout space area. To get back to the layout space area, double-click outside of the 
viewport, pick the MODEL button in the status bar, or enter ps or pspace at the Command 
prompt. Pick the viewport that is to be locked to obtain the grip boxes. Right-click and 
select Display Locked from the shortcut menu. In the cascading menu, you will have a Yes 
and a No option. Selecting Yes locks the viewport, and No unlocks the viewport. This 
method only allows you to lock one viewport at a time. See Figure 24-22. 

The other method is to select the viewport(s) that need to be locked, right-click, 
and select Properties from the shortcut menu. In the Properties window, select the 
Display locked option, pick the drop-down list button, and pick Yes from the list. See 
Figure 24-23. 


Figure 24-22. 
Locking a single 
viewport with the 
shortcut menu. 


Figure 24-25. | Properties - D:ArchACAD\CH24\Figure 24-20. 
Locking the view- 

port scale from the 
Properties window. 
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Controlling Layer Display 


Each time a viewport is created, everything that is displaying in model space is 
displayed in the floating viewport. This can take up a considerable amount of time if 
there are many items that AutoCAD is regenerating. 

For example, in Figure 24-4 the model space area included the foundation plan 
and two details. When all three viewports were created, AutoCAD displayed the 
foundation plan and both details in each viewport. The desired effect was to have two 
details at a different scale than the larger foundation plan. One viewport in the layout 
is not enough, because the scale of the details could not be broken out of one view- 
port. So three viewports were created and scaled. Although each viewport is 
displaying a different portion of the drawing from model space, the whole drawing 
is present in each viewport. The foundation plan is not seen in either of the detail 
viewports, so a special tool is used to freeze the foundation plan layers in the detail 
viewports. Likewise, the detail drawings are not used in the foundation plan view- 
port so they also are frozen in the foundation viewport. 

The tool used to freeze layers in a viewport is the VPLAYER command. VPLAYER 
stands for viewport layer, and controls the display of layers in floating viewports. This 
command is different from the regular freeze icon in the Layer Properties Manager 
dialog box because it only freezes layers in a viewport, whereas the freeze icon 
freezes layers globally in all floating viewports. 


AutoCAD 2000i Feature 


In AutoCAD 2000i, an icon for thaw/freeze within a viewport is 
included in the Layer Control drop-down list in the Object Properties toolbar. 
This icon is not available in AutoCAD 2000. 


Before using the VPLAYER command, make the viewport that is to have frozen 
layers active. When vplayer is entered at the Command prompt, you are prompted 
with several options: 


Command: vplayer— 
Enter an option [?/Freeze/Thaw/Reset/Newfrz/Vpvisdflt]: 


The VPLAYER command includes the following options: 

• ?. Lists currently frozen layers in the currently active viewport. 

* Freeze. Enter the name of the layer(s) that is to be frozen. The following 
prompts are displayed when using the Freeze option: 


Enter layer name(s) to freeze: (enter the name of a layer or multiple layer 
by separating the names with conimas) 
Enter an option [All/Select/Current] «Current»: 


You can freeze the layer(s) in all of the viewports, select the viewport(s) 
to freeze the layer in, or have the layer frozen in the current viewport. 
e Thaw. Enter the name of the layer(s) that is to be thawed. The prompts and 
options are similar to the options above for the Freeze option. 
* Reset. Resets layers to the default visibility status as they appear currently in 
the Layers dialog box (frozen or thawed). The prompts are the same as above, 


specify a layer name to reset, and specify to which viewports the layers will 
be restored. 
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e Newfrz. Specify layers that are to automatically freeze when creating any new 
floating viewports. This is a good option if new viewports are created and you 
do not want specific layers to display in subsequent viewports. 

e Vpvisdfit. Thaws or freezes specified layers in newly created viewports. 


Enter layer name(s) to change viewport visibility: (enter the name of a 
layer or multiple layer by separating the names with commas) 
Enter a viewport visibility option [Frozen/Thawed] «current»: (enter an 


option) 


Layer visibility can also be controlled through the Layer dialog box. In order to 
control the visibility of the layers in viewport, the viewport must first be active. If a 
viewport is active, the Layer Properties Manager dialog box can be opened by 


selecting the Layers button on the Object 


Properties Toolbar. This dialog box was 


discussed in depth in Chapter 5 of this text. If the floating viewport is active and the 
Layer Properties Manager dialog box accessed, a slider bar is located at the bottom of 
the layer list. Slide the bar to the right to display two columns that control layer visi- 
bility in floating viewports. See Figure 24-244. The Layer Properties Manager dialog 
box can also be stretched like other windows by moving the cursor to the right edge 
of the window to display a double arrow, and then pressing and holding the pick 
button and pulling the window to the right. 

The columns at the far right freeze or thaw layers in the currently active floating 
viewport and freeze or thaw layers in newly created floating viewports. The Active 
VP Freeze column freezes layers in the active viewport. The New VP Freeze freezes 
layers in newly created viewports. Using the Layer Properties Manager dialog box can 
oftentimes be a faster way of freezing or thawing layers in a viewport rather than 
typing the layer names in the VPLAYER command. 


Figure 24-24. 


Additional layer columns used for controlling layer visibility in floating viewports. 
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Throughout this text you have been creating different types of plans. The town- 
house project contains all of the plans in one file, and so far you have been using the 
freeze and thaw commands in model space to control what is being displayed as you 
draw. When it is time for you to plot, you may consider creating a layout for each 
sheet or plan that you have drawn in the townhouse file. Thaw all of the layers in the 
drawing, and in each floating viewport, freeze the layers that do not need to be 
displayed in the active viewport. 

For example, if a floor plan and a foundation plan are to be plotted, create a 
layout for the floor plan that only displays the main floor layers in one viewport. On 
the foundation sheet, display only the foundation layers and nothing else. This 
allows you to use the same drawing file yet produce multiple sheets each displaying 
a different portion of the construction documents. See Figure 24-25. 


Figure 24-25. 

The townhouse plan with all of the sheets created. Note all of the layers have been thawed 
in model space, but layers not needed in individual viewports have been frozen through the 
VPLAYER command or the Active VP Freeze column. 
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AutoCAD 2000i Feature 


Layer states are available in AutoCAD 2000i only. They are not available 
in AutoCAD 2000. 


Layer States in AutoCAD 2000i 


Layer settings, such as on/off, frozen/thawed, and locked/unlocked, determine 
whether or not a layer is displayed, plotted, and editable. The status of layer settings 
for all layers in the drawing can be saved as a named layer state. Once a layer state is 
saved, the settings can be reset by selecting the layer state. The Save state... and 
Restore state... buttons are available in the Layer Properties Manager dialog box. See 
Figure 24-24B. Layer states are covered in detail in Chapter 5 of this text. 


Exercise 24-3 


@ Open the ex24-2 drawing file. 

@ Access the Layer Properties Manager dialog box and thaw all of the layers in the 
drawing. 

In the first layout you created, activate the floating viewport. 

Use VPLAYER to freeze all of the layers, and then thaw only the main floor 
layers. Hint: the * wild card symbol can be used to freeze all of the layer names. 
@ Use VPLAYER to freeze all of the layers in the drawing in newly created view- 
ports. 

Select the second layout and erase the three viewports. 

Create a new viewport that displays only the upper floor layers. Scale to 
1/4°=1'-0". 

@ Save the drawing as ex24-3. 


++ 
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Controlling Linetype Display 


Oftentimes when creating a set of construction documents, the drawings need to 
look consistent regardless of who or how many people have worked on them. One of 
the things that need to appear consistent is the linetypes. The LTSCALE system vari- 
able controls the appearance and scale of linetypes in your drawing. A problem 
occurs when two viewports display the same linetype but have different scales side 
by side, and the linetypes can appear in two different sizes. 

To remedy this, AutoCAD provides a command known as PSLTSCALE. When 
PSLTSCALE is set to 1 and the LTSCALE system variable is set to 1, then linetypes 
appear with the same lengths of dashes and dots regardless of scale. See Figure 24-26. 
PSLTSCALE set to 0 turns off the linetype scaling in floating viewports. 


Adding Annotations and Dimensions 


The addition of text and dimensions was discussed earlier in this text. When you 
were adding notes or dimensions in model space, the scale factor was applied to 
adjust the text and dimensions so that it appears correctly when plotted. For example, 
if notes are to appear in the plotted drawing at 1/8" in height and the plotted scale of 
the drawing is 1/4”=1’-0”, the 1/8" high text is multiplied by the scale factor of 48, 
making the text height 6". This way when the drawing is scaled 1/48th its size in a 
floating viewport, the text appears as 1/8" high. 
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Figure 24-26. 
Linetype scaling in 
floating viewports 
can be made to 
appear consistent 
by setting the 
PSLTSCALE to 1. 


If the model space drawing needs to appear at a 1/8”=1’-0” scale in another view- 
port, freeze the text layer in that viewport, create a text layer to be used in the 
1/8"-1'-0" scale viewport, and create your notes 12" high. This allows your notes to 
appear 1/8" high in all of the viewports. This does duplicate the text notes in model 
space, however, as you now have notes that appear 6" high and the same notes again 
at 12" high. But the advantage is that the layout space text is consistent. 


Professional 


Ti p If you are working with drawings that have many scales, 
you may decide to create several text styles, one for each scale. 
You might specify a naming convention such as Notes48, 
Notes96, and NotesDim for the style names that correspond 
to 1/4" and 1/8"-1'-0" scales and a text style that is used for 
the dimension style. Each of the styles then is given the 

T same font. Then in the Height: text box, enter the desired 
© scaled text height. This requires additional management 
when it comes to adding notes, because you need to make 
|! sure the correct style is being used. It is important to 
remember to have a text style that uses a zero text height for 
your dimension style, because the dimension style looks to 
the text style for text heights and then scales them sepa- 


rately. Do not use a text style that has a nonzero text height 
in your dimension style. 
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Text and notes that are added directly to layout space and not in a floating view- 
port are drawn full scale. Remember that the layout sheet is full size so notes, tags, 
and drawing titles need to be created in the actual size you would like them to appear 
on the plotted sheet. 

Dimensions are treated similarly to text for scaling purposes. Create a dimension 
style for each of the scales that will be represented in the floating viewports. Names 
such as DIM48 and DIM96 can be used for 1/4” and 1/8"-1'-0" scales, respectively. 
Dimension styles were discussed in Chapter 15. Dimensions can also be created 
through a floating viewport, and scale themselves to match the viewport scale. 

In order to create dimensions through a floating viewport, some setup needs to 
be accomplished. First, access the Dimension Styles Manager dialog box by entering ddim 
or dimstyle at the Command prompt. Create a style named DimsPS. When the New 
Dimension Style dialog box appears, select the Fit tab. See Figure 24-27. In the Scale 
for Dimension Features area, select the Scale dimensions to layout (paperspace) radio 
button. This setting then looks to the current viewport for the scale to apply to the 
dimensions, similar to the way you set a scale for your dimensions in the Use overall 
scale of: radio button. 

After the dimension style has been created and set current, access a layout sheet 
and add the floating viewports. Select a scale for the viewports and lock the viewport 
scale. Viewport locking was discussed earlier in this chapter. After the viewports 
have been locked, make a viewport active. If you zoom in a viewport that has been 
locked, AutoCAD remembers the scale and allows you to zoom into the drawing 
without changing the scale of the viewport. This aids in the placement of dimensions. 
Add dimensions while you are currently in the viewport. The dimensions are scaled 
by the viewport scale and appear correct in the layout. See Figure 24-28. 


Figure 24-27. 

Setting the dimen- 

sion scale for 

dimensioning in a 

floating viewport. -— "New Dimension 


Use to scale the 
dimension by a 
scale factor 


LmesandAmows] Text Кї | Primary Units | Altemate Unit: 
Fit Options — = 


If there isn't enough room to place both text 
and arrows inside extension lines, the fist 
thing to move outside the extension lines is 


@ Either the text or the arrows, 
whichever fits test 
C Апоу 


С Test 
С Both text and arrows 
С Always keep text between ext lines 


T Suppress arrows if they dont fit inside 
the extension lines 


Text Placement 
When test is not in the default position, place it 
C Beside the dimension Ine 
С Over the dimension line, with a leader 
@ Over the dimension line, without a leader 


Select to 
dimension in a 
floating viewport 


Chapter 24 Creating Layouts and Plotting 


867 


868 


Figure 24-28. 
Creating dimensions 
through a viewport. 
A—Note the dimen- 
sions appear the 
correct size in the 
layout. 

B—The same 
dimensions 
displayed in model 
space. Note the 
differently scaled 
dimensions. 
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Dimensions created 
in the floating viewport 
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If you are dimensioning through the viewports, consider 
creating a layer for each set of dimensions that appear in 
different viewports. For example, in Figure 24-28 a DIM32 
layer was created for dimensions that were dimensioned 


| through a 3/8”=1'-0” scaled viewport, and a DIM24 layer was 
created for dimensions that are dimensioned in a 1/2"-1'-0" 
viewport. This allows you to freeze the appropriate layers in 
| each viewport yet maintain the constant look of the dimen- 


sion text and arrowhead sizes. 


Layout Setup Steps 


The following are general steps to consider when creating your layout sheets: 


pe d p 


Create the model space geometry. 


Save any views in model space if desired to be used in the floating viewports. 
Pick a layout tab to switch to layout space. 


Select a plotter and paper size in the Page Setup dialog box. 
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. Insert a title block. 
. Adjust the default viewport or create additional viewports to arrange on the sheet. 
Arrange the viewports as needed. 
7. Ensure the floating viewports are on a nonplotting layer. 
8. Restore views from model space in the floating viewports as needed. 
9. Apply a scale to the floating viewports and lock the viewports. 
10. Apply any layer controls in each viewport as needed. 
11. Add dimensions if you did not create them in model space. 
12. Add annotations to the layout sheet, such as drawing titles and title block 
information. 


с с 


Plotting the Drawing 


The end result of a project drawn in AutoCAD is to obtain a hard copy of the 
drawings so contractors, builders, engineers, and building officials can refer to the 
drawings as the structure is being built or reviewed. The previous discussion 
described how to set up a layout sheet and get it ready for plotting. Before you plot, 
consider where the drawing is going to be plotted, such as to a printer, plotter, or 
Internet file, and how the drawing will appear as it comes off the plotter. This section 
describes the settings involved with taking the layout sheet and getting it plotted. 


Setting Up Layouts 


Before setting up a layout sheet, the Page Setup dialog box needs to know where 
the drawing will be sent for plotting and the size of the layout sheet. This was discussed 
in the previous section. After selecting a layout tab, the Page Setup dialog box displays 
by default. This dialog box allows you to adjust the layout settings. 

Drawings that are created with the Use a Wizard or Start from Scratch setup options 
automatically get created with two layout tabs named Layout! and Layout2. If an 
AutoCAD template is used when starting a drawing, there may be one or more 
layout tabs with other names that you can choose from. See Figure 24-29. Most of the 
templates include a differently named layout tab and often include a title block 
drawn on the layout sheet. 


Figure 24-29. 

A drawing started 
from the Architectural, 
English units -color 
dependent plot styles.dwt 
template. 


Layout Floating Included 
tab viewport title block 
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Managing Layouts 


A drawing file can contain as many layout tabs as desired. In addition to the model 
tab, there must always be at least one layout tab in the drawing. Layouts can be managed 
through the LAYOUT command. To access this command, enter lo or layout at the 
Command prompt. This displays the following prompt: 


Command: lo or layout 
Enter layout option [Copy/Delete/New/Template/Rename/SAveas/Set/?] «set»: 


The following is a description of the option: 

e Copy. This option copies an existing layout and places it after the current layout. 
If a name is not entered for the new layout, AutoCAD gives it the same name 
as the copied layout with an incremental number in parentheses. The following 
is the prompt sequence: 


Enter layout option [Copy/Delete/New/Template/Rename/SAveas/Set/?] 
«set»: C. 

Enter layout to copy «current»: (enter the пате of the layout to be copied) 

Enter layout name for copy «default»: (enter the name of tlie new layout) 


e Delete. This option deletes a layout tab from the drawing. The current tab is 
the default. 


Enter layout option [Copy/Delete/New/Template/Rename/SAveas/Set/?] 
«set»: d.J 

Enter name of layout to delete «current»: (enter the name of tlie layout to be 
deleted) 


The model tab cannot be deleted and there must be at least one layout tab. 
e New. This option creates a new layout tab. 


Enter layout option [Copy/Delete/New/Template/Rename/SAveas/Set/?] 
«set»: nJ 


Enter new Layout name «Layout»: (enter the пате for the new layout) 


e Template. This option creates a new layout based on an existing layout in a 
drawing template (DWT) or drawing (DWG) file. The layout and any geometry 
on the layout sheet from the template file is inserted into the current drawing. 
When entering the Template option in AutoCAD 2000, the Select File dialog box 
appears, allowing you to specify a template from which to select a layout. See 
Figure 24-30A. In AutoCAD 2000i, the Select File dialog box is replaced with 
the Select Template From File dialog box. See Figure 24-30B. There are a few 
additional features that are not available in AutoCAD 2000. These differences 


are covered in the Select File Dialog Box (AutoCAD 2000i) section in Chapter 2 
of this text. 


Enter layout option [Copy/Delete/New/Template/Rename/SAveas/Set/?] 
«set»: 1.1 


Enter layout name(s) or [?]: (enter the name of a layout in the template) 


e Rename. This option renames layouts. The last current layout is used as the 
default layout to be renamed. 


Enter layout option [Copy/Delete/New/Template/Rename/SAveas/Set/?] 
«set»: r.J 

Enter layout to rename «current»: (enter tlie name of a layout to rename) 

Enter new layout name «current»: (enter tlie new name for the layout) 


Layout names cannot be duplicated in the same drawing file. The layout 
name can contain up to 255 characters and is not case sensitive. The first 32 
characters are the only characters that will display on the tab. 
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{Drawing Template File (* dwt) 


e SAveas. This option saves the layout into a template file. Upon entering the 
Saveas option, the Create Drawing File dialog box is displayed, allowing you 
to create a new template utilizing the layout that you specify. 


Enter layout option [Copy/Delete/New/Template/Rename/SAveas/Set/?] 
«set»: sat 

Enter layout to save to template «current»: (enter the new name of the 
layout to be included in a new DWT) 


e Set. This option sets a layout current. 


Enter layout option [Copy/Delete/New/Template/Rename/SAveas/Set/?] 
«set»: s.l 

Enter layout to make current «last»: (enter the name of a layout to set 
current) 


e ?.This option lists all of the layouts currently defined in the drawing. 
Enter layout option [Copy/Delete/New/Template/Rename/SAveas/Set/?] «set»: ?.1 


Active Layouts: 

Layout: Elevations Block name: *Paper Space. 
Layout: Foundation Block name: *Paper_Space409. 
Layout: Main Floor Block name: *Paper Space408. 
Layout: Roof Block name: *Paper_Space412. 
Layout: Sections Block name: *Paper_Space411. 
Layout: Upper Floor Block name: *Paper Space410. 
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New layouts can also be created from the Layout cascading menu in the Insert 
pull-down menu or from the Layouts toolbar. See Figure 24-31. The Layout cascading 
menu includes a command known as Layout Wizard. This wizard steps you through 
the process of creating a new layout. 

The Layout Wizard contains several steps that walk you through the process of 
creating a new layout. Settings such as the layout name, paper size, and the number 
of viewports are reviewed. Figure 24-32 displays the steps in order to create a new 
layout from this wizard. 


Figure 24-31. 

The Layout 
cascading menu 
and the Layouts 
toolbar contain 
options for creating 
new layouts. 


New Fage 
layout setup 


Layout Display 
from Viewports 
template dialog box 


A B 


Figure 24-32. 

The Layout Wizard can be used to create a new layout. A—Specify the layout name. 
B—Specify the plotting device to use. C—Specify the paper size. D—Specify the orientation 
of the paper. E—Specify a title block to use. F—Specify the viewport options. 

G—Pick the location of the viewports. H—Pick Finish to create the layout. 


Create Layest Fm 


Figure 24-33. 

The layout shortcut 
menu can be accessed 
be right-clicking on a 
layout tab. 


Figure 24-34, 

The Move or Copy 
dialog box is used 
to reorganize or 
copy layouts in the 
drawing. Right-click 
on a layout tab and 
select Move or 
Copy... to access 


this dialog box. \ Foundation 
Upper Floor 


Select layout to move 
the new layout in 
front of others 


М Roof 


Select to make a 
copy of the current 
layout 


Other layout options can also be accessed by moving the cursor over the top of 
any layout tab and right-clicking. This displays the layouts shortcut menu shown in 
Figure 24-33. The first four options act the same as the options in the LAYOUT command. 

Selecting the Move or Copy... option displays the Move or Copy dialog box. See 
Figure 24-34. Pick the Create a copy check box to copy the tab you right-clicked on, 
and select a tab from the list to move the new copy in front of. The new copy is given 
the same name as the original layout tab with an incremental number in parentheses. 
Right-click the new tab, and select Rename from the shortcut menu to rename the 
new layout tab. 

Layouts can also be added to your drawing by dragging and dropping them 
from the DesignCenter. The DesignCenter was discussed in Chapter 10 of this text. To 
copy a layout from the DesignCenter, first locate the drawing that contains the 
layouts you wish to use from the DesignCenter tree view. Select Layouts in the tree 
view to list the layouts within the selected drawing. Pick the layout from the list and 
drag and drop the layout into the current drawing. See Figure 24-35. 

When a layout is copied from the DesignCenter into the current drawing, every- 
thing that is on the original layout is also copied to the current drawing. If the orig- 
inal layout included a title block, three floating viewports, and drawing titles, all of 
the geometry is also copied over. 

As you create multiple layouts in a drawing, layout tabs appear at the bottom of 
the drawing screen. See Figure 24-36. The arrows to the left of the model tab can be 
used to display the other tabs in the drawing so that you can access them. 
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Figure 24-35. 
Layouts can be 
copied from 
existing drawings 
through the use of 
the DesignCenter. 


Locating the drawing Drag and drop the layout 
that contains the from Design Center into 
desired layouts the current drawing 


ft Top Right 
Sheet {2 of 4) 


Select Layout to 
list the layouts 
in the drawing 


Figure 24-36. 
Use the arrows to view other tabs in the drawing. 


Move to the Move to the 
far left tab / far right tab 


Move one tab Move one tab 
to the left to the right 


Exercise 24-4 


> Start a drawing from scratch or use one of your templates. 
Ф Create the following layers: 

Xref-A-El01 

Xref-A-Fp01 

Xref-A-Fp02 

Xref-A-Sc01 

Xref-C-Sp01 

Xref-M-Hp01 

Xref-Np01 

Xref the drawings that correspond to the xref layer names. 
Use the Template option in the LAYOUT command to import the Architectural 
Title Block from the Architectural, English units - Color Dependent Plot Styles.dwt. 
@ Access the Architectural Title Block tab and set the DWF eplot.pc3 plotter with 


i ARCH D (36.00 x 24.00 inches) paper size current in the Page Setup dialog 
Ox. 


Copy the Architectural Title Block eight times. 
Rename the copied layouts to the following names: 


144444 4 


++ 


** 


(Continued) 
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v— What drawing is — Scale 


B 170" 
| | Eo» d 
| 
a-el01 (North and South Elevations) | 1/8’=1’-0” 


a-el01 (East and West Elevations) 1/8"21'-0" 

а-5с01 1/8”=1'-0” 

а-5р01 1”=30-0” (refer to Appendix J for scale factors) 
m-hp01 3/32"z1'-0" 

s-npO1 E9241 02 


' and scale the viewports appropriately. 
ut zug should look similar to the diagrams below. 
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Using Page Setup 


When you first access a layout tab, the Page Setup dialog box displays, allowing 
you to select settings such as the plotter, pen settings, and the size of paper to use on 
the layout. Each layout can have a unique page setup. For example, you may create 
two layouts for a floor plan. One layout can be assigned a 36" x 24" sheet of paper and 
plotted with a plotter, and the second layout can be assigned to a printer and an 
8-1/2" x 11" sheet of paper. This allows you to maximize the plotting possibilities 
with the same drawing. 

After the Page Setup dialog box has automatically been accessed, it does not 
appear again if the layout is later selected. To access the Page Setup dialog box after 
it has already initially been set up, select Page Setup... from the File pull-down menu, 
pick the Page Setup button from the Layouts toolbar, right-click over the current 
layout tab and select Page Setup... from the shortcut menu, or enter pagesetup at the 
Command prompt. This displays the Page Setup dialog box shown in Figure 24-37. 

The Page Setup dialog box contains two tabs, Plot Device and Layout Settings. 
The Plot Device tab is used to specify the printer or plotter assigned to the layout and 
the type of pen settings that are used when plotting the geometry. See Figure 24-37. 
The Layout Settings tab is used to set the size of paper, determine what is to be 
plotted, the scale, and orientation of the layout sheet. See Figure 24-38. At the top of 
the Page Setup dialog box is a text box that contains the name of the current layout 
and a text box for the page setup name. 

The Page setup name drop-down list is used to assign page setup information to 
a layout. After the settings for a layout have been established, select the Add... button 
in the upper-right corner of the Page Setup dialog box to create a new page setup 
name. This displays the User Defined Page Setups dialog box. See Figure 24-39. Enter 
a name for your page setup in the New page setup name text box. When page setup 
names are created, they remember all of the settings that were assigned in the Plot 
Device and Layout Settings tabs. If you have a drawing that contains page setup 
names, they can be imported and assigned to the current layout. The Page setup name 


Figure 24-37. 
The Page Setup dialog box. 
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Figure 24-38. 
The Layout Settings tab 
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Figure 24-39. 
The User Defined Page Setups dialog box. 
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then adjusts all of the settings in the current Page Setup dialog box to match the 


Layout 
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Layout 
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Layout 


settings from the drawing they were imported from. 


Specifying the Plotter 


Earlier when setting up the layouts, the DWF eplot.pc3 plotter was selected to be 
used on the layout. This is a plotter configuration that is included with AutoCAD, 
and plots your drawings to an electronic file called a DWF (drawing web format) file. 
The DWF files can be published to the Internet and viewed through a web browser. 
The drawing web format files are discussed in greater depth later in this chapter. The 
Name: drop-down list in the Plotter configuration area of the Plot Device tab contains 
a list of printers or plotters configured on your computer. AutoCAD includes two types 


Chapter 24 Creating Layouts and Plotting 


«Select page setup to apply» ] 


Fick to 
rename a 
page eetup 
name 


[СК ee, 
delete a 
page setup 
hame from 
the drawing 


Fick to - 
import 
page setup 
names from 
other 
drawinge 


Scale 
of what 
is being 
plotted 


877 


878 


of DWF plotter configurations. If you have a printer or plotter configured in the 
Windows operating system, it shows up in this list. 

To assign a printer or plotter in the Page Setup dialog box, choose the appropriate 
configuration from the list. The printer or plotter you select directly affects the paper 
sizes available in the Layout Settings tab. See Figure 24-40. 

If a plotter configuration needs to be adjusted, select the Properties... button next 
to the Name: drop-down list. This displays the Plotter Configuration Editor dialog box 
for the selected plotter. See Figure 24-41. The Plotter Configuration Editor dialog box 
contains the following three tabs: 

e General tab. This tab contains general information about the plotter 

configuration. 

e Ports tab. This tab allows you to specify the port to send the plot information to. 

e Device and Document Settings tab. This tab contains a list of settings for the 

current plotter that can be modified. This dialog box will vary depending 
upon the plotter selected, but contains settings that can be modified. If an item 
is selected from the list, the options that can be set are displayed below the list. 
Items such as paper and margin sizes can be set here as well as color configu- 
rations for color plotters or printers. 

When you are finished adjusting the settings for the plotter, select the Save As... 
button to save your changes as a new PC3 (plotter configuration) file. The new plotter 
configuration then appears as a choice when you select a plotter from the Name: 
drop-down list. 


You can add printers and plotters to the Name: drop- 
down list by selecting Plotter Manager... from the File pull- 
down menu or by entering plottermanager at the Command 


| prompt. This displays the Plotters window, where the 
Add-a-Plotter Wizard icon can be selected to add a plotter 
configuration. 


Figure 24-40. 
Selecting a plotter. 


TF name Page setup name 


Select a Eevan о RT BEI Adjust 
Evans le vatioi | JUS 
plotter | the plot 
from the Plot Device | Layout Settings | configuration 
drop-down IW „бый — BH settings 


| © Name ы DWF ePlot pc3 = 
Е HP LaserJet 6L PCL 
@ DWF Classic pe? 


Where 
Des*nphon. 


Se PublishToweb DWF pc3 
ay PublishToweb JPG pc3 


Assign a 
pen table 
tothe 
layout 


IV Display wher creating a new layout 


Architectural AutoCAD Draf ting /Design/Presentation 


д 


= 


=a и: ы л m AG 


| 
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Specifying Fen Settings 


After the plotter has been selected, a plot style table can be attached to the layout. 
The Plot Style Table (pen assignments) area is located below the Plotter configuration 
area in the Plot Device tab. Refer to Figure 24-40. This area lists available plot style 
tables that can be assigned to a layout. A plot style table is a pen configuration that 
allows you to have complete control over how your drawing appears when plotted. 
There are two types of plot style tables: color tables and style tables. Only one of these 
types of tables can be active in a drawing. By default, color tables are used in any new 
drawings you create. Style tables can be selected for use with new drawings through 
the Options dialog box. See Figure 24-42. The Options dialog box can be activated by 
selecting Options in the Page Setup dialog box. After a drawing is started, the current 
Plot Style Table mode is current in the drawing. 


After a drawing is started, the current plot style table 
mode is used. By default, the color tables are the current mode. 
style tables cannot be selected for the current drawing if it was 


started with color tables. If you have installed the migration 

— tools that come on the AutoCAD CD, the convertpstyles 

{ command can be used to switch between color and style 
tables while in the same drawing. 
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Figure 24-42. 

The use of style 
tables in new draw- 
ings can be selected 
in the Options dialog 
box. Note after a 
drawing is started, 
the current plot style 
mode is active in 
that drawing. 


Choose between color tables 
and style tables. The active plot 
style table mode is used for 
new drawings 


| Always alert [and log errors] 


[Тех (e g. text documen) d ext [e zm text document) —— 


Color tables assign different pen values to the colors in AutoCAD. For example, 
if the color Red is assigned a heavy weight pen that plots with a black color, then any 
objects AutoCAD finds with a red color will plot with heavy black lines. Style tables 
are names with pen settings that can be assigned to layers or objects. For example, a 
style table may include a named style called Walls, which has been assigned a heavy 
black line. The Walls pen style can then be assigned to the Wall layers in the drawing. 
Anything that is drawn on the Wall layers then plots with a heavy black line. 

To select a plot style for use, select one of the tables from the Name: drop-down 
list in the Plot Style Table (pen assignments) area. See Figure 24-43. By default, the list 
contains many color tables (CTB) that can be assigned to the layout. The table you select 
plots the AutoCAD geometry with specific settings. For example, the monochrome.ctb 
plots the drawing in monochrome (black and white) colors. The grayscale.ctb plots the 
drawing using shades of gray, and the screening pen tables plot the drawing with 
faded colors. 

The plot style tables can be edited by first selecting the appropriate table from the 
list, and then picking the Edit... button. Selecting this button displays the Plot Style 
Table Editor for the selected plot style table. See Figure 24-44. The Plot Style Table 
Editor is where settings can be assigned to AutoCAD colors if a color table is used or 
to a style if a style table is used. This dialog box is covered in greater depth later in 
this chapter. The New... button walks you through a wizard in order to create your 
own plot style table. 

The Display plot styles checkbox displays a “What you see is what you get" view 
of how the layout will be plotted when assigned a plot style table. See Figure 24-45. 
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Figure 24-43. 
Selecting a plot style table for use. 
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Figure 24-45. 
A—The elevation 
lavout with the 
monochrome.ctb 
table applied. 
B—The elevation 
layout with the 
Grayscale.ctb table 
applied. 


Specifying the Layout Settings 


After the settings have been made in the Plot Device tab, the settings for the 
layout need to be set. The Layout Settings tab is broken down into six separate areas. 
See Figure 24-46. These areas are as follows: 

e Paper size and paper units area. This area is used to specify a paper size and 
whether the paper is measured in inches or in metric units. The paper size list 
is dependent upon the printer or plotter selected in the Plot Device tab. For 
example, a printer does not display sizes larger than 17" x 11". 

* Drawing orientation area. This area controls how the drawing is rotated in the 
layout. The options include Portrait and Landscape. The Portrait option orients 
the long edge of the paper vertically. The Landscape option orients the long 
edge of the paper horizontally. The Plot upside-down check box allows the 
drawing to be rotated an additional 180? on the paper. 

* Plotarea. This area plots a specified area of the drawing. The five options are 
described below: 

e Layout/Limits. The Layout option is selected by default when Page Setup is 
entered from a layout tab. This option plots the entire contents that appear 
on the layout sheet. This option is the best option if you have taken the 
time to set up the layout sheet. The Limits option replaces the Layout option 
if Page Setup was entered from the model tab. This option plots everything 
within the limits of the drawing. 

e Extents. This option plots only the area of the drawing that contains geom- 


etry. AutoCAD plots anything within the edges of the farthest out geometry 
on the drawing. 
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e Display. This option plots only what is currently being viewed in the drawing 
screen. 

e View. This option plots user defined views. Views were discussed in 
Chapter 20 of this text. If Page Setup was accessed from a layout tab, views 
saved in layout space appear in this list. If Page Setup was accessed from the 
model tab, views saved in model space appear in this list. 

e Window. This option is grayed out until the Window button is selected. 
AutoCAD returns you to the drawing screen in order to define two points 
of a rectangle in which to plot. 

* Plot scale area. This area allows you to specify the scale for the area that you 
chose in the Plot area. If you chose to plot the layout, then set the scale to 1:1. 
This plots the layout area 1:1 on the plotter and the viewports reflect the scales 
you assigned them. If scaled to fit is selected, AutoCAD scales the layout to fit 
onto the plotter paper, throwing the viewport scales off. This area also 
contains an area for you to enter a custom plotting scale. This is primarily 
used when plotting portions of the drawing from model space. 

A check box to scale the lineweights is included in this area. Lineweights 
normally plot with the weight of line they were assigned. However, checking 
this option scales the lineweights relative to the selected plotting scale. 

e Plot offset area. This area determines how far the drawing is offset from the 
lower-left corner of the paper. The origin point for a plotter is the lower-left 
corner of the piece of paper. To begin plotting away from the origin point, 
adjust the values in relation to the lower-left corner of the paper. 

e Plot options area. This area contains options that can affect how the drawing 
is plotted. The options are as follows: 

e Plot object lineweights. Objects and layers that have been assigned a 
lineweight plot using the assigned lineweight. This option is checked by 
default. 
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• Plot with plot styles. This option is used if style tables are used in the drawing. 
This option allows any layers or objects that are assigned a style table to be 
plotted with the style table settings. This setting is ignored if color tables 
are being used. 

• Plot paperspace last. This option plots objects in layout space after the model 
space geometry has been plotted. 

* Hide objects. This option hides lines that appear behind another surface, 
such as lines on a 3D object. This option hides lines only on objects that 
appear in the current space. For example, 3D objects that appear in a floating 
viewport do not have hidden lines removed. However, a 3D object that 
appears on top of layout space does have its lines hidden. This option is 
best used when plotting 3D objects from model space. Three-dimensional 
objects that appear in a floating viewport can have hidden lines removed 
if the viewport has been told to hide objects. See Figure 24-47. First select 
the viewport that is to hide the lines of 3D objects, right-click, and select 
Properties from the shortcut menu. In the Properties window, select the 
Hide plot property and set to Yes. 

After the Page Setup values have been set up, the layout remembers the settings 
for all future plots. It is often an advantage to build all of the appropriate layouts and 
Page Setups within a template file. This helps eliminate the need to set up a drawing 
for plotting each time you start a new project. The layout is now ready for plotting. 


Exercise 24-5 


@ Open the Movie_Theater drawing. 

Ф Use Page Setup to assign different color tables to the layouts. 
@ Place a check in the Display plot styles check box. 

@ Save the drawing. 


Figure 24-47. 
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Configuring Plot Styles 


The previous discussion introduced the use of plot style tables. Color tables are 
used by default in AutoCAD to control the way geometry colors are interpreted and 
plotted. If style tables are desired, access the Options dialog box before you start the 
project and change the Default plot style behavior for new drawings area to Use named 
plot styles. Refer to Figure 24-42. This must be checked before you start the new 
project that uses style tables. This section covers the configuration and modification 
of both color tables and style tables. 


Color Tables 


Color table (CTB) files interpret the colors used in your drawing and plot the 
colors with predefined settings. The settings for an existing CTB table can be modi- 
fied by selecting the Edit... button in the Page Setup dialog box. New color tables can 
also be created by selecting the New... button in the Page Setup dialog box or by 
selecting the Add or Edit Plot Style Tables... on the Plotting tab in the Options dialog 
box. See Figure 24-48. 

When the Add or Edit Plot Style Tables... button is selected from the Options 
dialog box, the Plot Styles window is displayed. See Figure 24-49. Double-click the 
Add-A-Plot Style Table Wizard icon. This displays the Add Plot Style Table wizard. 
AutoCAD displays an explanation of what the wizard does. Press the Next button. 
This displays the Add Plot Style Table - Begin window shown in Figure 24-50. Four 
options are included in this window: 

e Start from scratch. This creates a new plot style table from scratch. 

* Usean existing plot style table. This option allows you to base your new style 

on an existing Plot Style Table to be used as a template. 

* Use My R14 Plotter Configuration (CFG) . This option copies the pen assign- 

ments from the acad14.cfg file and uses the settings as a template for the new 
plot style table. 


Figure 24-48. 
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Figure 24-49. 
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e Use a PCP or PC2. This option uses pen assignments stored in PCP or PC2 files 
from versions of AutoCAD prior to AutoCAD 2000 as a template for the new 
plot style table. 

Choose an option and press the Next button. If the Start from scratch option is 
selected, the Add Plot Style Table - Pick Plot Style Table window is displayed. See 
Figure 24-51A. Select one of the options to advance to the Add Plot Style Table - File 
Name window. See Figure 24-51B. Enter a name for the plot style table. Press the Next 
button to advance to the next page. The Add Plot Style Table - Finish window appears 
so you can edit the plot style table. See Figure 24-51C. 


Editing the Plot Style Table 


The process of creating a new plot style table from the Page Setup dialog box is 
similar to the process above. Some of the dialog boxes may vary. After the wizard has 
stepped you through the process of creating the new plot style table, select the Plot 
Style Table Editor... button to modify the pen assignments. 

The Plot Style Table Editor dialog box appears. It includes the General, Table View, 
and Form View tabs. See Figure 24-52. The General tab contains general information 
regarding the plot style table. A description can be entered in the Description area. 
The Table View and Form View tabs are used to modify the pen settings used in the 
drawing. Both tabs contain the same settings, except that the settings are organized a 
little differently between the two. See Figure 24-53. 
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Figure 24-51. 
A—Select whether to create a color table or a style table. B—Enter a name for the new plot style. 
C—Select the Plot Style Table Editor... button to modify the plot style. 
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The following properties can be set for AutoCAD object colors in a color table or 
style names in a named style table. These settings can be adjusted through the Table 
View or Form View tabs of the Plot Style Table Editor in Figure 24-53: 

e Color. This setting overrides any AutoCAD object’s color. For example, assume 
that the door layer is assigned Color 1 (Red). The red color in the Plot Style 
Table Editor can then be overridden with any color desired for plotting, such 
as black. When the drawing is plotted, AutoCAD interprets any red colors 
and plots them with a black color. The Use object color option is set as the 
default, which plots AutoCAD colors with the same color as they appear in 
the drawing. 

e Dither or Enable dithering. Dithering is a form of simulating the depths of 
color by intermingling dots of varying colors to create what appears to be a 
new color. Dithering can be enabled or disabled. If the plotter or printer does 
not support dithering, this setting is ignored. When using the dithering option, 
the lines on your drawing appear as dotted linetypes, where the dots are 
spaced closer or farther away from each other in order to create the illusion of 
shaded color. Create test plots with the dither option on and off to determine 
the best method to be used for plotting. 

e Grayscale or Convert to grayscale. This setting is either turned on or off. If 
grayscale has been turned on, AutoCAD object colors are converted to shades 
of gray. As with dithering, some printers or plotters may not support grayscales. 
Try plotting a sheet with the grayscale and on and off to determine the best 
type of plotting method. 

« Pen number or Use assigned pen #. This setting is used only for plotters that 
use actual pens for plotting. A total of 32 pens can be assigned to the AutoCAD 
object colors. The pen numbers range from pen #1 to pen #32. The pen number 


Figure 24-53. 
A—The Table View tab organizes pen settings in a table format. B—The Form View tab organizes 
pen settings in a form format. 
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Figure 24-54. 
Line end styles are 


applied 


plotted. 


corresponds to the pen number in the plotter. For example, pen #1 may plot with 
a blue color that is 0.3 mm thick. If the dimension layers color is to be plotted 
with a 0.3 mm thick line, then assign pen #1 to the color that is being used for the 
dimensions. If the setting is set to Automatic for each of the AutoCAD object 
colors, AutoCAD selects a pen based upon the plotter configuration. 

Virtual pen or Virtual pen #. This setting is used to simulate pen numbers for 
nonpen plotters such as ink-jet plotters. Virtual pens use pen numbers ranging, 
from 1 to 255. Refer to the AutoCAD Installation Guide for information on config- 
uring plotters to use virtual pens. If the setting is set to be Automatic for each of 
the AutoCAD object colors, AutoCAD selects a virtual pen from the AutoCAD 
Color Index (ACI). 

Screening. This setting controls the amount of ink that is applied to the 
plotted paper for each of the AutoCAD object colors. This setting is used to 
fade or “washout” colors that are plotted. A value of 100 plots the object with 
the full intensity of color. A value of 50 plots the object color half the intensity, 
and a value of 0 plots the object color as white. 

Linetype. This setting overrides the linetype of objects in the drawing with a 
linetype in the drop-down list. The default value, Use object linetype, plots the 
colored objects in the drawing with the linetypes specified in the drawing. 
Adaptive or Adaptive adjustment. This setting adjusts the scale of the linetype 
to complete the linetype pattern. If this setting is not selected, the line might 
end in the middle of a pattern. Turn on this setting if complete linetype patterns 
are important to the plot. 

Lineweight. This setting assigns a lineweight to an AutoCAD object color. 
Specifying a lineweight for a color overrides the lineweight setting specified 
in the drawing. The default setting is Use object lineweight. 

Line end style. This setting applies a line end style to the ends of all lines, poly- 
lines, and arcs in the drawing that are using the color you assign a Line end 
style to. See Figure 24-54. Note that the lines need to be thick in order for the 
line end style to be noticeable. The default setting is Use object end style. 
Line join style. This setting is used to add a line join style to the joint between 
two lines that join together. The default setting is Use object join style. The 
options include Miter, Bevel, Round, and Diamond. 

Fill style. This setting is used to adjust how a filled object appears. A filled object 
can be an object created with the SOLID command, a solid hatch pattern, a 
doughnut, or a wide polyline. The default setting is Use object fill style, which 
plots the above objects with a solid pattern. The options include Solid, 
Checkerboard, Crosshatch, Diamonds, Horizontal Bars, Slant Left, Slant Right, Square 
Dots, and Vertical Bars. To test this setting, create nine objects with a solid hatch 
pattern and a different color. Assign each of the used colors a different fill style 
and plot the drawing to view how the fill style is being applied. 
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Figure 24-55. 
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After you have adjusted all of the AutoCAD object colors or named styles to meet 
the desired settings, pick the Save & Close button to apply the settings to the plot 
style table. If you entered the Plot Style Table Editor from the Add Plot Style Table - 
Finish page, pick the Finish button. Your plot style table is now ready to be assigned 
to your layouts through the Page Setup dialog box. 


Style Tables 


Named style tables are configured through the same process as just described. 
However, in order to configure a named style table, style tables (STB) need to be current 
in the active drawing. As indicated earlier in this chapter, anytime a drawing is started 
it uses color tables (CTB) by default. After a drawing is started using color tables, the 
only way to switch to style tables is to use the CONVERTPSTYLES command. This 
command allows you to switch between style tables and color tables or visa versa. The 
only catch to using the CONVERTPSTYLES command is that the Migration Assistance 
tools need to have been installed onto the computer you are working on. 

If the Migration Assistance tools have not been installed on your computer, then 
you can switch to using Named Style tables for new drawings by selecting the Use named 
plot styles radio button in the Plotting tab of the Options dialog box. See Figure 24-55. 
After this radio button has been selected, new drawings you create use named style 
tables instead of color tables. 

After the Use named plot styles option has been selected, named style tables can 
be used on new drawings. A new style table can be added the same way you would 
a color table. When the Plot Style Table Editor... for a named plot style has been 
accessed, you notice that the AutoCAD object colors are missing. If you are editing an 
existing named plot style, there may be one or more named styles in the style table. 


See Figure 24-56A. By default, any new style tables that are created will always have 
one style name called Normal. 
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When color tables are used, AutoCAD looks to the colors used in the drawing, 
and plots the colors according to the settings specified in the color table. Named style 
tables, however, can be assigned to layers or individual objects in the drawing. When 
AutoCAD finds a layer or an object that is assigned a named style, the objects are 
plotted using the settings specified for that named style. 

To create a new style, select the Add Style button in either the Table View or the 
Form View tabs. See Figure 24-56B. This opens the Add Plot Style window where you 
can add a style name. Continue to add styles for any layers or objects that you would 
like to assign a named style to. Typically you may create a named style for each layer 
used in the drawing. If the drawing has several layers that are similar, such as M-Walls, 
U-Walls, and F-Walls, you may decide to create one named style called Walls that is 
assigned to all of the wall layers. 


Professional 


Ti Named plot styles are often created with names that 
refer to the type of object they are assigned to. For example, 


named styles called Walls, Doors, Windows, Dimensions, and 

© Notes may refer to the corresponding layers Wall, Door, Window, 
Dimension, and Notes, or objects that are representing these 
types of items. 


As the style names are added, they begin showing up in the Name row of the 
Table View tab or in the Plot styles: list in the Form View tab. After the named styles 
are created, begin assigning the settings such as Grayscale, Lineweights, and Line end 
styles to each. This process and the settings available are the same as in the color 
tables. After you have created the styles and adjusted all of the settings, pick the Save 
& Close button to save the settings to the named style table. 


Figure 24-56. 
The Plot Style Table Editor... for a named plot style. 
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Exercise 24-6 


@ Open the Movie_Theater drawing. 

Ф Create a new color table named Arch. 

Ф Modify the settings for the colors you have chosen throughout the movie 
theater project. 

@ Save the style and attach to all of the Layout tabs. 

@ Save the drawing. 


Assigning Named Styles to Layers and Objects 


Named plot styles can be assigned to layers through the Layer Properties 
Manager dialog box. See Figure 24-57. Select the Layer button from the Object 
Properties toolbar, enter layer or la at the Command prompt, or select Layer... from the 
Format pull-down menu. Select the layer that you would like to assign a named plot 
style to and select Normal from the Plot Style column. This displays the Select Plot 
Style dialog box, listing the available plot styles. Select the named style that you 
would like to assign to the highlighted layer. See Figure 24-58. 

Named plot styles can also be assigned by selecting the layer in the Properties 
window, and selecting a plot style from the Plot style drop-down list. See Figure 24-59A. 
Any object drawn on a layer that has been assigned a plot style, plots using the settings 
in the named plot style. 
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Named plot styles can also be assigned to individual objects. If a plot style is 
attached to an object that in turn has been drawn on a layer that is assigned a plot 
style, the plot style attached to the object overrides the plot style settings assigned to 
the layer. Plot styles can be assigned to objects through the Properties window or 
from the plot style drop-down list on the Object Properties toolbar. See Figure 24-59B. 
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To attach the plot style to an object, first select the object(s) to highlight them. 
Right-click and select Properties from the shortcut menu. The selected objects are 
listed at the top of the Properties window. Pick the plot style setting and choose a plot 
style from the list. The alternate method is to select the object(s) to highlight them, 
and then from the plot style drop-down list in the Object Properties toolbar, select the 
desired plot style. 


Exercise 24-7 


Start a new drawing from scratch. 

Right-click and select Options... from the shortcut menu. Access the Plotting tab. 
In the Plotting tab, select Use named plot styles. Press the OK button. 

Close the drawing without saving. Start a new drawing from scratch. This new 
drawing will now be using named plot style (STB) tables. 

Insert and explode the ex24-3 drawing file. 

Create a new named style table. Create style names (such as Walls, Doors, Windows, 
Notes, and Dimensions) and adjust their settings. 

Ф Assign the plot style to the layers in the drawing. 

@ Save the drawing as ex24-7. 


+++ 


% % 


Plotting the Drawing 


The previous discussions in this chapter have set up the layout sheets, assigned 
plotters and pen settings to the page setups, and discussed how to modify the plot 
style tables. If everything has been followed, you are ready to plot the drawing. 

Before you plot the drawing, the layout or model tab that you want to plot needs 
to be active. Once the layout is active, the PLOT command can be accessed. To plot the 
drawing, select Plot... from the File pull-down menu, enter plot or print at the 
Command prompt, or right-click on the layout tab and select Plot... from the shortcut 
menu. This displays the Plot dialog box shown in Figure 24-60. If this is the first time 
you have entered the PLOT command, a dialog box appears suggesting that you read 
the new plotting features. You are encouraged to read these features. Select the No 
button if you do not want to read them now. 

The Plot dialog box is similar to the Page Setup dialog box discussed earlier. In 
AutoCAD 2000, the only additions to the Plot dialog box are on the Plot Device tab 
shown in Figure 24-60. The What to plot and Plot to file areas are new to AutoCAD 
2000 and covered in the following discussion. The Plot stamp area is new to 
AutoCAD 2000i and is covered later in this chapter. 

The What to plot area allows you to specify what layout tabs you would like to 
plot. By default, the Current tab radio button is selected. This plots only the current 
layout tab. The Selected tabs radio button is grayed out unless multiple layouts have 
been selected to plot. To select more than one layout tab, hold the [Ctrl] key while 
selecting the layout tabs. Then right-click on a layout tab and select Plot... from the 
shortcut menu. The All layout tabs radio button plots all the layouts if their Page 
Setups have been adjusted. When the All layout tabs radio button has been selected, 


the Number of copies: text box becomes highlighted allowing you to specify the total 
number of copies to be made. 
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Figure 24-60. 
The Plot dialog box is similar to the Page Setup dialog box, but contains extra settings used 
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The Plot to file area is grayed out if you are plotting to a printer or plotter. To plot 
your drawing to an electronic file, select the Plot to file check box. This activates the 
File name: and the Location: text boxes. The File name: text box contains the name of 
the layout tab with an extension of PLT (DWF if you are plotting to a DWF file). A 
PLT file is a plot file that remembers all of the drawing geometry, plot styles, and 
layout settings assigned to the drawing. A PLT file can be plotted using a plot spooler. 
A plot spooler is basically a smart disk drive with memory that allows you to plot 
files. In offices or schools with only one printer or plotter, a plot spooler may be 
attached to the printer or plotter. This device usually allows you to take a PLT file 
from a floppy disk and copy it to the plot spooler, which in turn plots the drawing. 

A DWF file stands for drawing web format file. This type of file produces an elec- 
tronic file that can be viewed through an Internet browser. The DWF files are 
discussed in the next section. 

If you are plotting to a file, the location you would like to save the file can be 
selected in the Location: text box. The [...] button beside the Location: text box allows 
you to browse your hard drive or network drives to specify a folder for the PLT or 
DWF files to be saved. The button beside the [...] button opens up the Browse the Web 
window, where you can browse the Internet searching for a location to save the PLT 
or the DWF files. 

The only other additions to the Plot dialog box include two preview buttons in 
the lower-left corner. The Full Preview... button provides you with a preview of the 
entire drawing based on the settings in the Plot and Page Setup dialog boxes. See 
Figure 24-61. The preview window displays the drawing as it will look when it is 
plotted to include the colors and grayscales that have been assigned. By right-clicking 
in the preview window, you can zoom and pan around the drawing, checking for any 
errors before you plot the drawing. 


Figure 24-61. 
The Plot preview window displays the drawing as it will appear when it is plotted. 
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The Partial Preview... button displays the Partial Plot Preview dialog box. See 
Figure 24-62. This preview displays a representation of the paper size selected, and 
the dashed line represents the actual printable area on the paper. The shaded blue 
area represents where on the paper your drawn geometry in layout space is located 
in relationship to the actual paper. This is known as the effective area. Below the 
preview are given the Paper size, Printable Area, and the Effective Area. Any warnings 
to the plot are displayed at the bottom. 

After the drawing has been previewed, a location specified (if you are plotting 
PLT or DWF files) and the paper size and scale verified, you can plot the drawing. 
Press the OK button in the Plot dialog box and the drawing is sent to the plotter. You 
can also send the plot directly to the plotter or printer from the plot preview by right- 
clicking in the plot preview window and picking the Plot option. 
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Adding a Flot Stamp 


In AutoCAD 2000i, you can add a plot stamp to your drawings. A plot stamp is 
specific text information included on a printed or plotted drawing. A plot stamp may 
include information such as the drawing name or the date and time the drawing was 
printed. 

In the Plot dialog box, the Plot Stamp area in the Plot Device tab allows you to 
activate and modify the plot stamp. If the On check box is activated, a plot stamp is 
printed on the drawing. You can also specify the items to be included in the plot 
stamp by picking the Settings... button. This accesses the Plot Stamp dialog box. See 
Figure 24-63. 

Specify the information to be included in the plot stamp in the Plot stamp fields 
area of the Plot Stamp dialog box. The following items can be included: 

Drawing name 
Layout name 
Date and time 
Login name 
Device name 
Paper size 

e Plot scale 
You can create additional plot stamp items in the User defined fields area. For example, 
you could add a field for the client name, the project name, or the contractor who will 
be using the drawing. 

The Preview area provides a preview of the location and orientation of the plot 
stamp. The preview does not show the actual plot stamp text. 

Plot stamp settings can be saved in a PSS (plot stamp parameter) file. If you load 
an existing PSS file, the settings saved in the file are automatically set in the Plot Stamp 
dialog box. 


Figure 24-63. 
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Figure 24-64. 
Specify the plot stamp location, orientation, text font and size, and units in the Advanced 
Options dialog box. 
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Additional plot stamp options are set in the Advanced Options dialog box. To 
access this dialog box, pick the Advanced... button in the Plot Stamp dialog box. The 
Advanced Options dialog box is shown in Figure 24-64. The following options are 
available: 

e Location. Pick the corner where the plot stamp begins from the drop-down 
list. If you want the plot stamp to print upside-down, pick the Stamp upside- 
down check box. 

e Orientation. Pick Horizontal or Vertical from the drop-down list. 

e Offset. Set offset distance and pick where the offset distances are measured 
from (printable area or paper border). 

e Text properties. Specify the text font and height. Pick the Single line plot 
stamp check box if you want the plot stamp contained to a single line. If this 
check box is not checked, the plot stamp will be printed in two lines. 

e Units. Select the plot stamp units. The plot stamp units can be different from 
the drawing units. 

e Log file. Pick the check box to create a log file of plotted items. Specify the 
те the log file in the text box. Pick Browse... to specify the location of the 
log file. 


The log file settings are independent of the plot stamp 
| settings. Thus, you can produce a log file without creating a 
_ plot stamp or have a plot stamp without producing a log file. 
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DWF Plots 


As introduced earlier, a DWF (drawing web format) file is an electronic file 
similar to a drawing file, which can be viewed from an Internet browser. AutoCAD 
comes with two types of DWF plotter configurations. The DWF ePlot.pc3 and DWF 
Classic.pc3 both produce DWF files. The DWF ePlot.pc3 plotter plots with a white 
background color. The DWF Classic.pc3 plots with a black background color. 

The advantage of plotting files to a DWF format is that the drawings can be 
shared by another person without them physically having AutoCAD to view your 
drawing file. Another advantage is that the drawings cannot be edited. This provides 
a great means for archiving projects, because the actual drawing files do not have to 
be opened and viewed from AutoCAD. The DWF files are also considerably smaller 
in file size and lend themselves to be easily sent to someone else through e-mail. 

When viewing the DWF file in a browser, the viewer also has the capability of 
zooming and panning in the drawing, as well as the ability to turn layers on or off or 
displaying views of the drawing that you may have created. The person viewing the 
DWF file on their browser can simply right-click in the browser to display a menu of 
options for controlling what they are seeing in the DWF file. See Figure 24-65. 


Figure 24-65. 
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Swer the following questions on a separate sheet of paper. 


. Define model space. 

. What scale do you use when drawing in model space? 

. Define layout space. 

. Describe the difference between the UCS icon when in model space and layout 


space. 


. Describe the two methods of setting the scale for a viewport when it is active. Use 


a 1/4" = 1'-0" scale as an example. 


. What are floating viewports? 


After floating viewports are created, how can you change the display of the 
model space drawing inside the viewport? 

What are the viewports called that are created in model space? 

What are the viewports called that are created in layout space? 

Explain what the 4 option of the MVIEW command provides. 


. After the scale has been set in a viewport, why should the ZOOM command never 


be used in the viewport again? 


. What should you do if you need to readjust the view in a viewport? 

. Why do you lock a viewport? 

. How do you freeze layers in a viewport? 

. Identify the two system variables and their settings that allow linetypes to 


appear with the same length of dashes and dots regardless of scale. 


. When drawing in model space and you know that the final plotted drawing will 


beata scale of 1/4" = 1'-0", what text height value would you use if you want the 
final text to be 1/8" high? 


. Text and notes that are added directly to layout space and not in a floating view- 


port are drawn at what scale? 


. Name the command that is used to manage layouts. 

. How do you add a layout to your drawing from the DesignCenter? 

. Give the function of the Plotter Configuration Editor. 

. Define plot style table and name the two types. 

. Briefly explain the difference between the two types of plot style tables. 

. How many plot style tables can be active in a drawing? 

. Identify the Plot area option of the Layout Settings tab that is the best option if 


you have taken the time to set up the layout sheet. 


. Name the Plot area option of the Layout Settings tab that is used if page setup 


was entered from the model tab. 


. The Plot scale area of the Layout Settings tab allows you to specify the scale for 


the area that you chose in the Plot area. If you chose to plot the layout, what scale 
should you set? 


. What is the function of the Color: option in the Plot Style Table editor? 
. Define dithering. 


. After a drawing is started using color tables, the only way to switch to style 


tables is to use which command? 


. Describe how to assign named plot styles to layers. 

. Explain two ways to assign named plot styles to individual objects. 
. Which tab needs to be active before you can plot a drawing? 

. Explain how you can plot to a file. 

. What is a PLT file and a DWF file? 

. What is a plot stamp? 
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Drawing Propliéfns 


1. A. Open the 23-ResA drawing file. е ш 
B. Thaw all of the layers in the model tab. = "f£roject 
C. Create a layer named Viewports and make it a nonplotting layer. Place viewports Residential A 
on this layer. 
D. Create the following layout tabs and necessary viewports: 


Sheet Name 


Elevations 


Paper Size Scale 


ДУ КЕЦ” 


| Contents 


Front: 1/8” = 1'-0" Front Elevation 
Rear and Sides: 1/16" = 1'-0" | Right Elevation 
Left Elevation 
Rear Elevation 


Floor Plan 17” x 11” 3/32" = 1'-0" Floor Plan 
17” x 11” 3/32” = 1’-0” Foundation Plan 
Framing 17" x 11" 3/32" = 1'-0" Roof Framing Plan 


Sections 17” x 11” 3/32” = 1-0” Building Sections 
Wall Details 


E. Draw a title block on the layout sheets. Fill out any information on the title block. 
F. Use layer controls to display the appropriate layers in the layout sheet viewports. 
G. Add drawing titles below each plan. 

H. Set up any plot styles as desired. 

I. Plot the set of drawings. 

J. Save the drawing as 24-ResA. 

2. A. Open the 23-ResB drawing file. 
B. Thaw all of the layers in the model tab. roje 
C. Create a layer named Viewports and make it a nonplotting layer. Place view- Residential B 

ports on this layer. 
D. Create the following layout tabs and viewports: 
Sheet Name... Papst Size, da SEALE ааа а СОЕ amd 
Elevations 34" x 22" 1/4" = 1'-0" Front Elevation 
Right Elevation 
Left Elevation 
Rear Elevation 
Foundation and 34" x 22" 1/4" = 1-0" Foundation Plan 
and Plumbing Plumbing Isometric 
Section 34" x 22" qe Building Sections 
Wall Detail 
E. Drawatitle block on the layout sheets. Fill out any information on the title block. 
Е Use layer controls to display the appropriate layers in the layout sheet viewports. 
G. Add drawing titles below each plan. 
H. Set up any plot styles as desired. 
I. Plot the set of drawings. 
J. Save the drawing as 24-ResB. 
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3. A. Start a new drawing from one of your templates. 
B. Xref the following files: 


зр Layer to Insert On 


16-Multifamily Xref-Floor 
18-Multifamily Xref-Found 
19-Multifamily Xref-Elev 
20-Multifamily Xref-Sect 
22-Multifamily Xref-Roof 
23-Multifamily Xref-Plumb 


C. Thaw all of the layers in the model tab. 
D. Create the following layout tabs: 


Sheet Name ____ Paper Size 

Elevations 34" x 22" 3nd 1-08 
Floor Plan 34" x 22" 3/16" z 1-0" 
Foundation ЗАКО 3/16” = 1-0" 
Roof 34" 227 3/16" = 1-0” 
Plumbing 34” x 22” 3/16" = 1'-0" 
Section 34" x 22" 3/16" = 1-0" 


m 


Create a layer named Viewports and make it a nonplotting layer. Add the 
viewports on this layer. 

Draw a title block on the layout sheets. Fill out any information on the title block. 
Use layer controls to display the appropriate layers in the layout sheet viewports. 
Add drawing titles below each plan. 

Set up any plot styles as desired. 

Plot the set of drawings as DWF files. 

Save the drawing as 24-Multifamily. 


Start a new drawing from one of your templates. 
Xref the following files: 


a> ЫШТ 


Commercial 


_ File Name Layer to Insert On 
16-Commercial | Xre-Floor — dl 
18-Commercial Xref-Found 
19-Commercial Xref-Elev 
20-Commercial Xref-Sect 


22-Commercial Xref-Roof 


23-Commercial Xref-HVAC 


C. Thaw all of the layers in the model tab. 
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D. Create the following layout tabs: 


Sheet Name Paper Size Scale 

Elevations | | 3/16” 21-0" 
Floor Plan 3/16” = 17-0” 
Foundation 3/167%= 1-06 


Roof 3/16” = 1'-0" 
HVAC 3/167 = 1-0” 
Section 3/16” = 17-0” 


Create a layer named viewports and make it a nonplotting layer. Add the 
viewports on this layer. 

Draw a title block on the layout sheets. Fill out any information on the title block. 
. Use layer controls to display the appropriate layers in the layout sheet viewports. 
. Add drawing titles below each plan. 

Set up any plot styles as desired. 

Plot the set of drawings. 

Save the drawing as 24-Commercial. 


ASS суш m 
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Architects create 3D models to develop realistic presentation drawings. 
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Learning Objectives 
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Three-dimensional (3D) drawing is quickly becoming a standard design tool in 
architecture. The use of 3D modeling and design techniques helps architects visualize 
and evaluate an entire project without ever physically constructing a building. Building 
designs can be dropped into virtual worlds used with virtual reality systems so that 
they can be studied and revised before actual drawings are created. A virtual world 
is a visual representation created in a computer to appear real. 

To be effective when constructing drawings in 3D, you must have good 3D visu- 
alization skills. It is important to be able to see the model in 3D in your mind and 
visualize it rotating in space. This chapter introduces you to 3D modeling and the 
various 3D drawing tools available in AutoCAD. 


5р Basics 


AutoCAD provides three means of drawing and representing objects in 3D. 
Objects drawn in 3D can be constructed as wireframes, surface models, or solid models. A 
wireframe can be thought of as a “skeleton” of a model with the “skin” removed. This 
type of model is simply a representation of basic objects such as lines, polylines, and 
circles. As shown in Figure 25-1A, the objects are combined into a three-dimensional 
model that appears to be made from wire. When working with a more complex model, 
a wireframe can be difficult to visualize because of the nature of the surfaces of the 
object. A surface model, on the other hand, is easier to visualize and appears as a more 
accurate version of the real object. A surface model can be thought of as a representa- 
tion that applies the “skin” of a model over the wireframe. See Figure 25-1B. 

Surface models are similar in appearance to solid models. However, a solid 
model, also known as a solid, can be thought of as a design of an object that uses solid 
material to create the model (rather than just the outer "skin"). Surface models that 
are shaded or rendered can be used to imitate solid models. However, where surface 
models are better suited for presentation purposes, solid models can be analyzed to 
determine such characteristics as mass and volume. Surface models can be distin- 
guished from solids when displayed in wireframe and hidden-line form. See 
Figure 25-2. Displaying 3D models in wireframe and hidden-line views is discussed 
later in this chapter. 

Before constructing a 3D model, you should determine the purpose of your 
design. What will the model be used for— presentation, analysis, or manufacturing? 
Planning the type of model you create helps you determine which tools you should 
use to construct the model. This chapter discusses how 3D constructions can be 
created as wireframes, surface models, and solid models. 


Figure 25-1. 
Constructing objects 
as three-dimen- 


sional models. 

A—A wireframe 
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edges and appears | 
to be constructed 
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Figure 25-2. 
Comparing three- 
dimensional models 
of a sphere. Surface 


models and solid Surface 
models are similar models 
in appearance, but 
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Using Coordinate Systems in AutoCAD 


Throughout this text, you have been drawing in two-dimensional space. In 
AutoCAD, this is represented as a drawing plane defined by the X and Y axes. This 
2D drawing plane is part of the world coordinate system (WCS), the default coordinate 
system in AutoCAD. This is the coordinate system you have been using throughout 
this text. 

When you first start a drawing, objects that you draw originate from the WCS 
origin (0,0). This is known as the world origin. Coordinate values you enter are mea- 
sured from this origin and located along the X and Y axes. The WCS is a universal 
system. It is fixed and cannot be adjusted. The user coordinate system (UCS), on the 
other hand, can be moved to any orientation, allowing you to set your own coordi- 
nate origin. The ability to create different user coordinate systems is one of the most 
useful features of AutoCAD when constructing 3D drawings. Creating a UCS is 
discussed later in this chapter. 

Coordinate systems are used in AutoCAD to establish a drawing plane. Any 
objects that are drawn are always parallel to the current plane, or coordinate system, 
you are working in. When using the WCS, for example, you are looking "down" at 
the XY drawing plane. Your view is considered to be "plan" to that plane. By changing 
the coordinate system, you can set a different drawing plane so that objects you draw 
are parallel to the new plane. For example, you may want to orient the UCS to the 
side of a wall or building after changing to a 3D view. This is discussed later in this 
chapter. 

The orientation of the coordinate system you are currently working in is indi- 
cated by the UCS icon. By default, when you are in the WCS, this icon is located at 
the lower-left corner of the AutoCAD drawing area. If you create a new UCS, the 
appearance of the icon changes to reflect the orientation of the drawing plane. If the 
icon is not currently displayed in your drawing, you can turn it on by using the 
UCSICON command: 


Command: исѕісоп. 
Enter an option [ON/OFF/AII/Noorigin/ORigin/Properties] «OFF»: on 
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AutoCAD 2000i Feature 


The Properties option of the UCSICON command is not available in 
AutoCAD 2000—it is available in AutoCAD 20001 only. 


The default display of the UCS icon is different in AutoCAD 2000 and 20001. 
When you are in the default WCS in AutoCAD 2000, the icon appears as shown in 
Figure 25-3A. If you define a new UCS and place the icon at the origin of the new 
system, the icon appears as shown in Figure 25-3B. This icon is known as the 2D UCS 
icon. In AutoCAD 2000i, the 3D UCS icon is displayed by default. It appears as shown 
in Figure 25-4A when you are working in the default WCS. When you define a new 
UCS and place the icon at the origin of the new system, the icon appears as shown in 
Figure 25-4B. You can change the appearance of the UCS icon in AutoCAD 2000i by 
using the UCSICON command. The options of this command are discussed in greater 
detail later in this chapter. 

In Figure 25-3 and Figure 25-4, the UCS icon axes indicate that you are in the XY 
drawing plane. When the coordinate system is changed, the icon changes to reflect 
the different orientation of the X and Y axes. For example, in Figure 25-3B, notice that 
the letter W is removed from the UCS icon. This indicates that the coordinate system 
is a user coordinate system and not the world coordinate system. Also, a cross 
appears in the UCS icon, indicating that the icon is displayed at the origin of the 
current UCS. In Figure 25-4B, the box is removed from the UCS icon axes to indicate 
the coordinate system has been changed from the world coordinate system. 

When you are using a 2D coordinate system and your drawing does not require 
a different UCS, you may want to turn off the display of the UCS icon. However, 
when constructing a 3D drawing, displaying the UCS icon may help you visualize the 
orientation of the current drawing plane. This is because 3D drawings are created 
using 3D coordinate systems. Using 3D coordinates in AutoCAD is discussed next. 


Figure 25-3. 

The appearance of the UCS icon indicates the orientation of the current coordinate system. In 
AutoCAD 2000, the 2D UCS icon is displayed by default. A—The icon appears at the lower-left 
corner of the drawing area with the letter W when working in the default world coordinate 
system. B—When a new UCS is created, the icon changes to reflect that the coordinate system is 
different from the WCS. The cross indicates that the icon is located at the origin of the new UCS. 
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Figure 25-4. 
The 3D UCS icon is displayed by default in AutoCAD 2000i. A—The icon as it appears at 


the lower-left corner of the drawing area when working in the default world coordinate system. 
B—The icon as it appears when a new UCS is created. 
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Introduction to the 3D Coordinate System 


As previously discussed, you have been drawing in two-dimensional space 
throughout this text. Ina 2D coordinate system, objects are drawn using the X and Y 
axes and coordinates are entered as (X,Y). When you draw in three-dimensional 
space, a third axis, the Z axis, is used. See Figure 25-5. The positive values of this axis 
come up from the XY plane of a 2D drawing. If you consider the surface of your 
screen as the XY plane, anything behind the screen has a negative Z coordinate value, 
and anything in front of the screen has a positive Z coordinate value. Coordinates in 
a 3D coordinate system are entered as (X,Y,Z). In the WCS, objects you draw originate 
from the 0,0,0 origin. 

The object shown in Figure 25-6A has been drawn in the 2D coordinate system 
with coordinate locations specified on the X and Y axes. The same object being 
constructed in three-dimensional form is shown in Figure 25-6B. Using the 3D coor- 
dinate system, this object has been drawn by specifying Z coordinate values for each 
vertex, or corner. This basic system of entering X, Y, and Z coordinates is known as 
the rectangular 3D coordinate system. As shown in the illustration, the vertices used 
for the top and bottom profiles have the same X and Y coordinate values, but different 
Z coordinate values. In this example, the three-dimensional model is being 
constructed with positive Z coordinates. The same model could have been drawn 
with negative Z coordinates. In this case, the object would extend behind the screen. 
Although the sign of the Z value makes no difference to AutoCAD, it is easier to work 
with positive values. 

Study the nature of the rectangular 3D coordinate system. Be sure you under- 
stand Z coordinate values before you begin constructing 3D objects. As you gain 
more practice using this coordinate system, you will find it easier to visualize and 
plan your designs in three-dimensional space. 


Figure 25-5. 
Comparing the 2D 
and 3D coordinate 
systems. When 
drawing in three- 
dimensional space, 
a third coordinate 
value is specified 
for the Z axis. 
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Figure 25-6. 
Constructing an 
object in two-dimen- 
sional and three- 
dimensional form. 
A—The object is 
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sentation by speci- 
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Displaying 5D Views 


When constructing 3D drawings, you will often find it necessary to adjust the 
display in AutoCAD so that you are looking at a 3D view of a model. Throughout this 
text, you have constructed drawings in plan view, with the angle of sight looking 
“down” on the top view of the drawing. Displaying this type of view is sufficient for 
2D drawings. However, when working in 3D, you will frequently want to display 3D 
views so that you can better visualize the object and its sides. AutoCAD has several 
ways to display a 3D view of your drawing. The object in Figure 25-6B, for example, 
is shown in isometric view. As you learned in Chapter 23, an isometric drawing is a 
3D representation showing three sides of an object with axis lines drawn at 30° to 
horizontal. The entire object appears as if it is tilted toward the viewer. See Figure 25-7. 
Although an isometric drawing is not a true 3D drawing, an isometric view can be 
used to display a realistic 3D version of a model. 

AutoCAD provides four preset isometric views that can be used to change the 
display to a 3D view. In addition, you can also change the display of your drawing to 
one of the six standard orthographic views. These include the top, bottom, left, right, 
front, and back views. Isometric and orthographic views can be accessed from the 3D 
Views cascading menu in the View pull-down menu, the View toolbar, and the 
Orthographic & Isometric Views tab in the View dialog box. See Figure 25-8. The View 
dialog box is accessed by picking the Named Views button in the Standard or View 
toolbar, selecting Named Views... from the View pull-down menu, or by entering the 
VIEW command. 

Study the button icons in the View toolbar and the View dialog box. Each icon 
identifies the side of a cube that will be displayed when the corresponding view is 
picked. The object in Figure 25-7B, for example, is displayed in southwest isometric 
view. This is accomplished by selecting the SW Isometric View button from the View 
toolbar, SW Isometric from the 3D Views cascading menu, or Southwest Isometric from 
the View dialog box. 

If you want to return to the previous 2D display after selecting an isometric view, 
you can select Plan View from the 3D Views cascading menu and then Current UCS. 
This displays the current drawing in a plan view of the current user coordinate system. 
This option is not available in the View toolbar. 


Figure 25-7. 
Displaying a drawing in isometric view provides a 3D representation of the model. 
A—A top view of a 3D model. B—The same model displayed in southwest isometric view. 
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Figure 25-8. 

Accessing AutoCAD’s preset views. A—The isometric and orthographic viewing options 
can be selected from the 3D Views cascading menu. B—Display options are also provided by 
the View toolbar. C—The Orthographic & Isometric Views tab in the View dialog box contains 
the same isometric and orthographic viewing options found in the View toolbar. 


Bottom Back NW 
View View Isometric 
Named SE View 
Isometric 


View 


Orthographic 


| Тор Left Front SW NE "Camera 
views 


View View View Isometric Isometric 


| View View 
Isometric 


views 


Orthographic 
views 


Ё Bottom 
leometric 


views 


Creating an isometric view simplifies working in 3D. In many cases, it is helpful 
to create multiple model space viewports in a 3D drawing so that each viewport 
contains a different view. For example, you may want to display the drawing so that the 
top, front, and side views are shown, in addition to an isometric view. See Figure 25-9. 

Referring to Figure 25-6B, the original object was created in the top view. When 
the top profile was added, the drawing was then displayed in southeast isometric 
view to show the entire object. Displaying the model in this manner helps you visu- 
alize it in three-dimensional space. In addition, the model can be quickly completed 
by drawing lines to connect the vertices with object snaps. See Figure 25-10. In this 
case, a wireframe model is created, because the model simply consists of lines combined 
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Figure 25-9. 2000 - [CADrawings\Drawing!.dwo} __ 
Creating multiple CHA ERP Ма” Feet ота: -Tools ан 


viewports with Jn EE ac. PRSE ш 
different views aids SEI o 4m... "'CERTZEA- | 
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of a 3D model. 


Southwest isometric 
view (active viewport) 


Figure 25-10. 

The 3D model is 
completed as a wire- 
frame by drawing 
lines in southeast 
isometric view. 


Wireframe mode! 


into a three-dimensional representation. The model appears to be made from wire, 
and you can see through it. 

When you change views in AutoCAD, the UCS icon changes to indicate the 
orientation of the drawing plane in relation to the view. For example, when you 
change the display to an orthographic view, the UCS icon is moved so that it is 
parallel, or plan, to the view. This indicates that the user coordinate system, or the 
drawing plane, is also plan to the view. See Figure 25-11. However, the origin point 
of the UCS is not moved. The origin remains the same as that of the world origin 
(0,0,0). If you wish to move the UCS origin to a point on a model, such as the corner 
of a wall, you must use the UCS command. This is discussed later in this chapter. 

When you change the display to an isometric view, the appearance of the UCS 
icon changes, but the drawing plane does not change. The axes of the icon change to 
reflect the type of isometric view selected. See Figure 25-12. However, the orientation 
of the axes does not change, and the drawing plane remains the same as the one 
previously used. You must manually move the UCS if you wish to establish a new 
drawing plane. As previously discussed, this is accomplished with the UCS command. 
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Figure 25-11. 

When an orthographic view is selected, the UCS is oriented so that the drawing plane is 
plan to the view. Note: The UCS icon has been moved to the UCS origin in each example for 
illustration purposes. 


col 


Top view drawing plane Front view Left view 
(plan view) drawing plane drawing plane 
Figure 25-12. AutoCAD 20001 - [CADrawingsiDrawing2 dwa] 
When an isometric rm - 
view is selected, the 


UCS drawing plane 
does not change 
from the one previ- 
ously used. In this 
example, the current 
UCS is plan to the 
top view of the 
drawing. Note the 
direction of the Z 
axis in the UCS 
icon. 


Notice that in Figure 25-12, the 3D UCS icon displays the direction of the Z axis. This 
helps you visualize the orientation of the drawing plane in relation to the current 3D 
view. 

It is important to remember that the UCS icon indicates the current drawing 
plane and the direction of the X, Y, and Z axes. As you become more experienced in 
3D drawing, you will find that establishing views and creating user coordinate 
systems is essential to constructing 3D models in AutoCAD. 
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Exercise 25-1 


Ф Start a new drawing from scratch. 

Ф Using the Viewports dialog box, create a configuration of four equal model 
space viewports. Select the 3D option in the Setup: drop-down list. This auto- 
matically sets a different view in each viewport. 

Ф In the Top viewport, draw the 2D profiles for the top and bottom surfaces of the 
model shown using the coordinates provided. 

Ф Activate the viewport displaying the isometric view of the object. Using the 
Endpoint object snap, draw vertical lines connecting the vertices of the bottom 
and top profiles to create a wireframe model. 

@ Save the drawing as ex25-1. 
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Using Spherical and Cylindrical 5D Coordinates 


In the previous exercise, you used rectangular 3D coordinates to construct a wire- 
frame model. Coordinates entered in this manner are X, Y, and Z values measured 
from the UCS origin. Rectangular 3D coordinates can be entered simply as absolute 
coordinates, or as relative coordinates when you are specifying a point from a 
previous location. 

You can also enter 3D coordinates in two other formats. These formats involve 
the use of spherical coordinates and cylindrical coordinates. Both systems are based 
on polar coordinate entry using angular values. 

The method of point entry in the spherical coordinate system is similar to locating 
a point on the earth using longitudinal and latitudinal values, with the center of the 
earth representing the origin. The origin can be that of the default WCS or the current 
UCS. In this system, lines of longitude connect the north and south poles. These lines 
provide an east-west measurement on the earth’s surface. Lines of latitude extend hori- 
zontally around the earth and provide a north-south measurement. See Figure 25-13A. 

When entering spherical coordinates, the longitude measurement is expressed as 
the angle in the XY plane, and the latitude measurement is expressed as the angle from 
the XY plane. See Figure 25-13B. A distance from the origin is also provided. The coor- 
dinates represent a measurement from the equator toward either the north pole or the 
south pole on the earth’s surface. Spherical coordinate entry is similar to polar coordi- 
nate entry. However, an additional angular value is provided. In Figure 25-13B, the 
absolute spherical coordinate 4<65<45 is used. This coordinate is located 4 units from 
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Figure 25-13. 

Locating points using the spherical coordinate system. A—Lines of longitude, representing 
the highlighted latitudinal segments in the illustration, run from north to south. Lines of 
latitude, representing the highlighted longitudinal segments, run from east to west. 
B—Spherical coordinates require a distance, an angle in the XY plane, and an angle 

from the XY plane. 
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the origin, at an angle of 65° in the XY plane and at an angle of 45° from the XY plane. 
As shown in the example, spherical coordinates are useful for locating features on a 
spherical surface or model. 

Spherical coordinates can also be used as relative coordinates. For example, a 
point drawn with the relative spherical coordinate @2<35<45 means that the point is 
located 2 units from the last point, at an angle of 35° in the XY plane and at an angle 
of 45° from the XY plane. 

Cylindrical coordinates are similar to spherical coordinates and are based on 
polar coordinate entry. However, the cylindrical coordinate system provides a 
method of point entry that specifies coordinate locations based on a cylindrical shape. 
As with spherical coordinates, cylindrical coordinates are entered using three values. 
The first value represents the horizontal distance from the origin. The second value 
represents the angle in the XY plane. The third value represents a vertical dimension, 
or Z dimension, measured up from the polar coordinate in the XY plane. In 
Figure 25-14, the absolute cylindrical coordinate shown is entered as 6<30,4. Like 
spherical coordinates, cylindrical coordinates can be entered as absolute or relative 
coordinates. 


Creating Basic Extruded 3D Shapes 


So far in this chapter, you have seen how three-dimensional wireframe models 
can be created from objects drawn in 2D. In AutoCAD, there are many instances 
where 3D shapes are extruded. Extruded means that a 2D shape is given a base eleva- 
tion and thickness. The object then rises up, or “extrudes” to its given thickness. The 
EXTRUDE command is most commonly used to extrude an object. This command is 
used to create solid models and is discussed later in this chapter. 

Another way to create 3D objects is to use the THICKNESS system variable to assign 
a thickness to the objects. The setting for this variable determines the height of the 
next object you draw. The thickness value can be applied to lines, polylines, polygons, 
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Figure 25-14. 
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arcs, and circles. When applying a thickness value, the two-dimensional object is 
“extended” in the Z direction, creating a 3D object from a simple 2D object. The 
resulting object is not a true solid, but it appears to have thickness. You can set the 
system variable to the desired thickness before drawing new objects, or you can 
assign a thickness value to an existing object by using the Properties window. 

Objects that are not affected by the THICKNESS system variable include solids, 
ellipses, and splines. Rectangles drawn with the RECTANG command have a separate 
thickness setting that is applied during the command sequence. 

To apply a thickness value to an existing object, access the Properties window 
and highlight Thickness in the General category. This method must be used when 
assigning a thickness value to a text object. 


Professional 


Wide polylines can be drawn with a thickness value to 
represent walls in a building. To draw walls in this manner, 
© set the PLINE width option to the width of the walls, and set 


© the THICKNESS system variable to the desired height of the 
walls. 


Removing Hidden Lines and Shading the Model 


When displaying 3D models as wireframes, every edge can be seen. This makes 
it difficult to visualize the model and distinguish its features. The simplest way to 
mask all features that would normally be hidden is to remove hidden lines using the 
HIDE command. This command regenerates the drawing and removes all lines that 
are behind objects. Invisible edges of 3D faces are also removed. To display a hidden- 
line view, enter hi or hide at the command line, pick the Hide button from the Render 
toolbar, or select Hide from the View pull-down menu. The effects of using the HIDE 
command are shown in Figure 25-15. The HIDE command should only be used after 
displaying a 3D view of a model. After removing hidden lines, you can restore the 
previous view by performing a REGEN. 
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Figure 25-15. 
A—A wireframe 
model of a cube. 
B—The same model 
after using the HIDE 
command to 
remove hidden 
lines. 


You can apply shading to a model by using the SHADEMODE command. This 
command allows you to create a simple rendering of a 3D model. The color of the shaded 
image is controlled by the color of the model. There are several different shading options 
that can be applied, and you can also use the command to create a hidden-line or basic 
wireframe display. The command options can be accessed from the Shade cascading 
menu in the View pull-down menu, or from the Shade toolbar. See Figure 25-16. You can 
also enter shademode at the Command prompt. 

When using one of the shading options, the UCS icon changes to a shaded version 
of the 3D UCS icon. This icon identifies the positive direction of the X, Y, and Z axes 
and is also used with the 3DORBIT command, which is discussed later in this chapter. 
The following options are available with the SHADEMODE command: 

e 2D Wireframe. This is the default option. It displays the 3D model in normal 

wireframe view. The UCS is displayed as the normal 2D or 3D UCS icon. 

• 3D Wireframe. This option also displays the 3D model in wireframe view. 
However, the UCS icon is displayed as a shaded 3D UCS icon. 

e Hidden. The effects of this option are similar to those obtained with the HIDE 
command. The lines representing back faces are hidden. The UCS icon is 
displayed as a shaded 3D UCS icon. 

e Flat Shaded. This option shades the faces of 3D objects with the existing object 
colors. The edges of the faces are not shown, and smoothing is not applied. 


Figure 25-16. Flat 

Shading options can | Shaded 
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the Shade cascading Edges 2. 
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e Gouraud Shaded. This option shades the faces of 3D objects with the existing 
object colors and applies smoothing to the edges between faces. This produces 
a smoother, more realistic type of shading than flat shading. 

• Flat Shaded, Edges On. This option combines flat shading and 3D wireframe 
shading. Objects are shaded using the existing object colors, but wireframe 
edges are displayed. 

e Gouraud Shaded, Edges On. This option combines Gouraud shading and 3D 
wireframe shading. Objects are shaded using the existing object colors, but 
wireframe edges are displayed. 

Examples of displaying wireframe and hidden views with the SHADEMODE 
command are shown in Figure 25-17. Examples of flat shading and Gouraud shading 
are shown in Figure 25-18. After using the SHADEMODE command to shade your 
model, performing a REGEN will not restore a wireframe view. You must use the 2D 
Wireframe option of the SHADEMODE command. 


Models that have been shaded do not plot as displayed. 
A shaded model plots as the wireframe model. Hidden 
models, however, can be plotted with hidden lines removed. 
To do so when plotting from the Model tab, check the Hide 
objects check box in the Plot options area of the Plot 
Settings tab in the Plot dialog box. To do so when plotting 


© model space objects in a floating viewport, you must turn 

_ on the Hideplot option for the viewport. To turn the Hideplot 

_ option on, enter the Hideplot option of the MVIEW command 
and select the floating viewports to plot hidden-line views. 
The Properties window can also be used to enable the 
Hideplot option for a floating viewport. 


Figure 25-17. 

The SHADEMODE 
command options 
display wireframe and 
hidden-line views. 


2D Wireframe 
3D Wireframe 


Hidden 
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Figure 25-18. 
Displaying flat shaded and Gouraud shaded views with the SHADEMODE command. Not 
shown are views resulting from the Edges On irons Note the appearance of the 3D UCS icon. 


Flat ehading GNE mor 


Enabling grid mode when working in 3D can help you 
visualize the current UCS drawing plane. If the default grid 


display of dots becomes confusing when zooming in on 
features, you can change the grid to a display of lines oriented 

— in the current X and Y axis directions by entering the 3D 
' Wireframe option of the SHADEMODE command. 


Viewing the Model Dynamically 


Earlier in this chapter, you learned how to display 3D models in standard ortho- 
graphic and isometric views. AutoCAD also offers a powerful tool for viewing 
models in 3D dynamically. The 3D orbit view enables you to rotate, pan, and zoom a 
3D model in real time so that any part of the model can be viewed. The model can be 
viewed in wireframe or shaded form, providing a powerful design feature. The 3D 
orbit view is easy to use and can be applied throughout the 3D modeling process. 

The 3D orbit view is accessed with the 3DORBIT command. To initiate the view, 
pick the 3D Orbit button from the Standard or 3D Orbit toolbar, select 3D Orbit from the 
View pull-down menu, or enter 3do or 3dorbit at the Command prompt. The 3D orbit 
view first appears as shown in Figure 25-19. The large circle displayed with four 
smaller circles at the quadrant points is called the arcball. If the UCS icon is turned 
on, it is displayed as a shaded 3D UCS icon. You can right-click to display a shortcut 
menu listing a variety of viewing options, or you can select display options from the 
3D Orbit toolbar. See Figure 25-20. 

You can use the shortcut menu to toggle between orbiting, panning, and zooming 
modes. A check mark appears next to the current setting, with Orbit being the default. 
When you are in orbiting mode, moving the cursor around the arcball results in the 
display of four different cursor icons, depending on where you place the cursor. You 
can then press and hold the pick button and move the pointing device to adjust the 
view. When you move the cursor inside the arcball, you can pick and drag to move 
the object horizontally, vertically, or diagonally. Moving the cursor outside the arcball 
allows you to “roll” the object around an axis that projects perpendicular to the 
screen. When the cursor is placed in one of the smaller circles to the left or right of the 
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Figure 25-19. 
The 3D orbit view allows you to rotate, pan, or zoom the display. The arcball is displayed by 
default in orbiting mode. 


Figure 25-20. 
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arcball, the object can be rotated about the Y axis. When the cursor is placed in one of 
the smaller circles on the top or bottom of the arcball, the object can be rotated about 
the X axis. 

When using the shortcut menu, zooming options can be selected by first picking 
More, and then the option. The More options also allow you to change the display 
based on the functions of a camera, and apply front and rear clipping planes to the 
model. Clipping planes are used to "slice" through the model so that certain portions 
can be displayed. Selecting More and then Continuous Orbit sets the model into 
motion so that you can view it rotating in space continuously. These options are also 
available in the 3D Orbit toolbar. 

The shortcut menu also contains options for establishing a parallel or perspective 
projection, applying shading to the model, and displaying visual aids such as a spher- 
ical 3D compass, grid lines, and the UCS icon. You can also display the previous view, 
a saved view, or one of AutoCAD's preset orthographic and isometric views. 
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Creating User Coordinate Systems 


As discussed earlier in this chapter, the UCS is used to establish a drawing plane 
where objects can be drawn “plan” to the plane. When working in 3D, you will frequently 
find it necessary to change viewing angles and drawing planes. A UCS can be defined at 
any orientation desired. It can then be saved and reused as necessary. When a UCS is 
created and moved from the default WCS, a new 0,0,0 origin is generated, allowing you 
to locate X, Y, and Z coordinates in relation to the origin. You may want to create 
several user coordinate systems based on different features in your drawing. 

User coordinate systems are created and managed with the UCS command. This 
command is used to change the origin, position, and rotation of the coordinate 
system. For example, you can move or rotate an existing UCS on an axis, align it to 
an object or solid face, and orient it to an orthographic view. Options for creating and 
managing the UCS are also available in the Tools pull-down menu, the UCS toolbar, 
and the UCS flyout in the Standard toolbar. See Figure 25-21. The options in the Tools 
pull-down menu are described below: 

e Named UCS. This option displays the UCS dialog box. This dialog box contains 
three tabs that you can use to control the orientation of the UCS. These tabs 
are shown in Figure 25-22 and described below: 

e Named UCSs. This tab is used to create, rename, set current, and delete 
named coordinate systems. You can also pick the WCS and the previous 
UCS. See Figure 25-22A. 

e Orthographic UCSs. This tab is used to select one of six preset UCS orien- 
tations in relation to the standard orthographic views. When a preset UCS 
is selected, the UCS is oriented so that it is plan to the corresponding view. 
See Figure 25-22B. 

e Settings. This tab contains options for displaying the UCS icon and control- 
ling how the UCS operates in a viewport. See Figure 25-22C. 

e Orthographic UCS. This option displays a cascading menu listing the six preset 
UCS orientations. Picking the Preset... option displays the Orthographic UCSs 
tab of the UCS dialog box. 

e Move UCS. This option allows you to specify a new UCS origin point or 
change the Z depth of the UCS. Adjusting the Z depth moves the UCS drawing 
plane along the Z axis. 

e New UCS. This option displays a cascading menu listing options for changing 
and creating a new UCS. The same UCS options listed are available in the UCS 
toolbar and are described as follows: 

e World. This option restores the default WCS. 

e Object. This option allows you to select an object and create a new UCS 
based upon the object's positive X and Y directions. 

e Face. This option orients the UCS to the face of a solid object. The face 
selected establishes the positive X and Y coordinates for the drawing plane. 

e View. This option rotates the UCS so that the drawing plane is perpendi- 
cular to the viewing direction. This option is useful for adding text that 
appears horizontal in a 3D view. 

• Origin. This option enables you to select a new origin point for the UCS 
drawing plane. The orientation of the XY plane remains parallel to that of 
the current UCS, but a new origin point is defined. 

e Z Axis Vector. This option allows you to create a new UCS by selecting а 
point on the positive Z axis. You are prompted to specify an origin location, 
and then the positive direction of the Z axis. You can use 3D coordinates or 
object snaps with existing objects to designate the positive Z direction. 
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Figure 25-21. 
Accessing UCS 
options. 

A—The UCS selec- 
tions in the Tools 
pull-down menu. 
B—The UCS toolbar. 
This toolbar is iden- 
tical to the UCS 
flyout in the 
Standard toolbar. 
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* 3 Point. This option creates a new UCS based on positive X and Y axis 
points that you specify. You are prompted to specify a new origin point, a 
point designating the positive X direction, and then a point designating the 
positive Y direction. The UCS drawing plane is then moved based on the 
three points selected. See Figure 25-23. This option can also be accessed by 
picking the 3 Point UCS button on the UCS toolbar. 

• X, Y, апа Z. Each of these options is used to rotate the UCS around the 
corresponding axis by a specified angle. Rotating the UCS can be accom- 
plished by looking “down” on the XY drawing plane and visualizing the 
UCS icon rotating in space. In Figure 25-24, the UCS is shown rotated 90? 
about the X, Y, and Z axes. In each example, the direction of rotation is 
positive (counterclockwise). You can also use negative rotation values. 
Each of the UCS rotation options can be accessed from the UCS toolbar by 
picking the X, Y, or Z Axis Rotate UCS button. 
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Figure 25-22. 

The UCS dialog box tabs. A—The Named UCSs tab lists named coordinate systems and 
allows you to set them current. B—The Orthographic UCSs tab allows you to select a preset 
UCS based on a viewing direction. C—The Settings tab controls the display of the UCS icon 
and lists additional options for managing the UCS in viewports. 
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Figure 25-25. 
Creating a new UCS by using the 3 Point UCS option. A—After selecting an origin point, 
points are specified on the positive X and Y axes. B—The new UCS. 
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Figure 25-24. l І | 
The UCS can be rotated about the X, Y, ог Z axis by selecting an axis and entering a rotation 
angle. Positive or negative values can be used. 
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e Apply. This option allows you to apply the active UCS setting to a specified 
viewport or to all viewports. 
As previously discussed, UCS options can also be accessed by entering the UCS 
command. The command sequence is as follows: 


Command: ucs 
Current ucs name: current 


Enter an option [New/Move/orthoGraphic/Prev/Restore/Save/Del/Apply/?/World] 
«World»: (enter an option) 


Once you understand a few of the basic options of creating user coordinate systems, 
drawing 3D models becomes an easy and quick process. The following sections show 
how to display the UCS icon, change the UCS in order to work on different drawing 
planes, and name and save a UCS. 
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Displaying the UCS Icon 


As discussed earlier in this chapter, the display of the UCS icon is controlled by 
the UCSICON command. This command can also be used to move the icon to the UCS 
origin after a new UCS has been created. The command sequence is as follows: 


Command: исѕісоп. 
Enter an option [ON/OFF/AII/Noorigin/ORigin/Properties] «current»: 


AutoCAD 2000i Feature 


The Properties option of the UCSICON command is not available in 
AutoCAD 2000—it is available in AutoCAD 2000i only. Entering this option 
displays the UCS Icon dialog box, which can be used to change the style, size, 
and color of the icon. 


The UCSICON command options are described below: 

e ON. This option displays the UCS icon in the current viewport. 

e OFF. This option turns off the display of the UCS icon in the current viewport. 

• All. When this option is entered, changes made to the UCS icon are applied to 
all viewports. 

e Noorigin. Entering this option places the UCS icon in the lower-left corner of 
the current viewport. 

e ORigin. This option places the UCS icon at the 0,0,0 origin of the current UCS. 
This is a useful option after a new UCS is created. If you zoom in on the origin 
point and AutoCAD cannot redraw the UCS icon at the origin, then the icon 
reverts to the lower-left corner of the drawing area. 


Applying UCS Basics in 5D Modeling 


As you have learned in this chapter, defining user coordinate systems and 
manipulating views is essential to visualizing and constructing 3D objects in AutoCAD. 
Previous discussions introduced you to the various methods used to change the UCS 
and construct objects in 3D space. Now these principles can be applied to create a 3D 
model. In the following example, you will construct a wireframe model of a house 
using different named coordinate systems and 3D point entry methods. You will 
construct the walls, roof, windows, and front door to create the model shown in 
Figure 25-25. 

First, begin a new drawing and turn on the UCS icon if necessary. Make sure that 
you are using architectural units. When starting a new drawing, the default UCS is 
the WCS, with the origin at 0,0,0. The UCS is oriented so that you are looking "down" 
on AutoCAD's default XY drawing plane. Think of this drawing plane as the house 
floor. By naming and saving this UCS, you know that this drawing plane can be used 
to construct anything on the "floor" plane. Name the UCS using the UCS dialog box, 
or enter the UCS command: 


Command: ucs. 

Current ucs name: *WORLD* 

Enter an option [New/Move/orthoGraphic/Prev/Restore/Save/Del/Apply/?/World] 
«World»: si 

Enter name to save current UCS or [?]: Floor 
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Figure 25-25. 
The completed 
wireframe model 
of the house. 


After naming the UCS, you can draw walls by using the PLINE command and the 
THICKNESS system variable. The walls are 8'-0" high, so set the THICKNESS variable 
to 8’-0”. Then use the PLINE command to draw a closed polyline representing the outside 
walls, which are 24' x 16'. Using the OFFSET command, offset the polyline 6" inside the 
building to make the walls 6" thick. See Figure 25-26A. Now, display a southeast 
isometric view of the building. The model should appear as shown in Figure 25-26B. 

The next step is to add the door and windows to the front of the building. To do 
so, create a new UCS that is "plan" to the front. First, move the UCS to the lower-left 
front corner of the building: 


Command: ucs 

Current ucs name: Floor 

Enter an option [New/Move/orthoGraphic/Prev/Restore/Save/Del/Apply/?/World] 

«World»: nJ 

Specify origin of new UCS or [ZAxis/Spoint/OBject/Face/View/X/Y/Z] <0,0,0>: 
(pick the lower-left corner of the front wall) 


The UCS icon is moved to the corner, indicating the new 0,0,0 origin. See 
Figure 25-27A. Now that the origin has been specified, the UCS needs to be rotated 
so that the X and Y axes are parallel to the front of the building. Using the following 
procedure, rotate the UCS about the X axis, and then save it with the name Front: 


Command: ucs- 

Current ucs name: *NO NAME* 

Enter an option [New/Move/orthoGraphic/Prev/Restore/Save/Del/Apply/?/World] 
«World»: nJ 

Specify origin of new UCS or [ZAxis/3point/OBject/Face/View/X/Y/Z] <0,0,0>: х.1 
Specify rotation angle about X axis «90»: 90.1 

Command: J 

Current ucs name: *NO NAME* 


Enter an option [New/Move/orthoGraphic/Prev/Restore/Save/Del/Apply/?/World] 
«World»: si 


Enter name to save current UCS or [?]: Front. 
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Figure 25-26. 
A—The top view of 
the walls for the 
house. 

B—The walls in 
southeast isometric 
view. 


Figure 25-27. 
A—A new origin 
point is specified 
for the UCS. 
B—The UCS is 
rotated 90° about 
the X axis to orient 
the drawing plane 
to the front of the 
building. 


The new UCS should appear as shown in Figure 25-27B. The door and the windows 
can now be drawn. The door and window frames are 2” wide and 4” thick. First, 
change the setting for the THICKNESS system variable to 4”. Then, enter the PLINE 
command and draw the door using the dimensions from Figure 25-25. Use the Width 
option to set the polyline width to 2”. The door is 3’ x 7’, and it originates 12’ from the 
new UCS origin. You can simply enter XY coordinates when specifying point loca- 
tions, since all coordinates will have a Z value of 0. 

Add the window to the left of the door in the same manner. The window is 3’ x 
4’, and it originates at the coordinate location 6’,3’. You can then copy the window to 
the other side of the door by specifying the base point as the UCS origin and the 
second point of displacement as 12',0". When you are finished, the model should 
appear as shown in Figure 25-28. 


Figure 25-28. 

The door and two 
windows are added 
to the house. 
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Next, add the windows to the right side of the building. A new UCS needs to be 
created so that the drawing plane is oriented to the right side. You can use the 3 Point 
UCS option to move the UCS origin to the lower-left corner of the right side of the 
building. After selecting the new origin point, pick the lower-right corner of the right 
side wall to specify the positive X axis. Pick the upper-left corner of the wall to specify 
the positive Y axis. Finally, name the new UCS Right_Side. It should appear as shown 
in Figure 25-29. 


Command: ucs.J 

Current ucs name: Front 

Enter an option [New/Move/orthoGraphic/Prev/Restore/Save/Del/Apply/?/World] 

«World»: n.i 

Specify origin of new UCS or [ZAxis/3point/OBject/Face/View/X/Y/Z] <0,0,0>: 3 

Specify new origin point <0,0,0>: (pick the lower-left corner of the right side wall) 

Specify point on positive portion of X-axis «24'-1",0'-0",0'-0^»: (pick the lower-right 
corner of the wall) 

Specify point on positive-Y portion of the UCS XY plane «24'-0",0'-1",0'-0^»: 
(pick the upper-left corner of the wall) 

Command: — 

Current ucs name: *NO NAME* 

Enter an option [New/Move/orthoGraphic/Prev/Restore/Save/Del/Apply/?/World] 

«World»: sJ 

Enter name to save current UCS or [?]: Right Side.i 


Add the first window using the PLINE command, with the start point at the coor- 
dinate location 3’,3’. You can then create a copy for the second window. Specify the 
base point as the UCS origin and specify the second point of displacement as 7'/0'. 

The windows on the left side of the building also need to be added. One way to 
do this is to move the UCS to the left side wall and display a different isometric view. 
However, you can mirror the two windows from the right side to the left side by 
restoring the Floor UCS. Use the middle of the front wall as the mirror line: 


Command: ucs 

Current ucs name: Right Side 

Enter an option [New/Move/orthoGraphic/Prev/Restore/Save/Del/Apply/?/World] 
«World»: ri 

Enter name of UCS to restore or [?]: Floor.J 
Command: mirror 

Select objects: (pick one window) 

Select objects: (pick the second window) 
Select objects: .J 

Specify first point of mirror line: midi 

of (pick the midpoint of the front wall line) 
Specify second point of mirror line: & 1«90.1 
Delete source objects? [Yes/No] «N»: .J 


Now you will add the roof. The roof can initially be constructed as a wireframe 
object by drawing lines without thickness. Later in this chapter, you will use surface 


modeling to apply a "skin" to the roof surface. To draw the roof, create a new UCS at 
the top of the walls and name it Top. Plate: 
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Figure 25-29. 
The UCS is moved 
to the right side 
wall using the 3 
Point option. 


Command: ucs.J 

Current ucs name: Floor 

Enter an option [New/Move/orthoGraphic/Prev/Restore/Save/Del/Apply/?/World] 

«World»: n.J 

Specify origin of new UCS or [ZAxis/3point/OBject/Face/View/X/Y/Z] <0,0,0>: 
(pick the upper-left corner of the front wall) 

Command: .J 

Current ucs name: *NO NAME* 

Enter an option [New/Move/orthoGraphic/Prev/Restore/Save/Del/Apply/?/World] 

«World»: s.J 

Enter name to save current UCS or [?]: Top Plate.! 


The new UCS should appear as shown in Figure 25-30. Next, change the value of 
the THICKNESS system variable to 0. Add the first roof line using 3D cylindrical coor- 
dinates as follows: 


Command: line 

Specify first point: 0,0.J 

Specify next point or [Undo]: 9 8'«90,4'.J 
Specify next point or [Undo]: J 


Figure 25-30. 
The UCS is moved 
to the top of the 
walls to add the 
roof. 
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Figure 25-31. 

The completed 
model after adding 
the roof. 


Copy this line to the other end of the building to create the second roof line. Specify 
the base point as the UCS origin and specify the second point of displacement as 24’,0’. 
Next, draw a ridge line connecting the two roof lines using the Endpoint object snap. 
Finally, mirror the two roof lines to the other side of the ridge line. Select the midpoint of 
each side wall when defining the mirror line. When finished, save the drawing with the 
name wfhouse. The wireframe house with the roof completed is shown in Figure 25-31. 


Professional 


Tip Using layers with different color and linetype settings 
is very important in 3D modeling. In many cases, objects can 
be visualized more clearly in a 3D drawing when layers are 


! used to distinguish features. In addition, rendering materials 

© can be assigned to individual layers or colors for rendering 

_ purposes. Creating renderings from drawings is discussed 
in Chapter 26. 


Surface Modeling 


Wireframe modeling is a basic form of 3D drawing that is suitable for some 
drafting applications. Surface modeling, on the other hand, provides much more real- 
istic representations of 3D objects. A surface model is a wireframe model with "skin" 
added. A surface model looks more like a real object and can be used in presentations 
requiring rendered images. There are several different surface modeling techniques 
available in AutoCAD. This chapter discusses the construction of three-dimensional 
faces and the use of AutoCAD's predrawn surface-modeled objects to create basic 3D 
shapes. 

A surface that appears solid in a 3D model is called a 3D face. It can be thought 
of as a surface with "skin" that is drawn directly over the "skeleton" of a wireframe 
model. Three-dimensional faces are drawn with the 3DFACE command. This command 
can be used to create a three- or four-sided face. Points are picked in a clockwise or 
counterclockwise manner to designate the corners of the face. See Figure 25-32. 

To access the 3DFACE command, select 3D Face from the Surfaces cascading 
menu in the Draw pull-down menu, pick the 3D Face button from the Surfaces toolbar, 
or enter 3f or 3dface at the Command prompt. A 3D face drawn with this command 
must have at least three corners, but it cannot have any more than four corners. 
During the command sequence, upon selecting the fourth point of a face, you are 
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Figure 25-32. 
Adding a 3D face to 
a wireframe model 
with the 3DFACE 
command. 
Wireframe a 


model x, E SND, face 


prompted to select the third point again. This is because AutoCAD assumes that the 
next point selected is the first point of the next face. This allows you to continue 
selecting points for additional faces. 

The object in Figure 25-33A, for example, could be constructed as a surface model 
by first drawing the bottom and top profiles with the 3DFACE command. Two 3D faces 
are required for the bottom profile, as shown in Figure 25-33B. First, draw the first face 
of the bottom profile by using the coordinates provided and the following sequence: 


Command: 3f or 3dface.! 

Specify first point or [Invisible]: (pick the first point for the first face) 

Specify second point or [Invisible]: (pick the second point for the face) 

Specify third point or [Invisible] «exit»: (pick the third point for the face) 

Specify fourth point or [Invisible] «create three-sided face»: (pick the fourth point 
for the face) 

Specify third point or [Invisible] «exit»: А! 


Next, draw the second face for the bottom profile using the same procedure. You 
can then create the top profile by copying the bottom profile ^up" 4 units along the Z 
axis. This can be accomplished by picking a base point on the object, such as 0,0, and 
specifying the second point of displacement with a Z value of 4 (0,0,4). Faces can then 
be added to the sides by reentering the 3DFACE command and using the sequence 
shown in Figure 25-344. After removing hidden lines, the model appears as shown 
in Figure 25-34B. 

Notice in Figure 25-34 that an intersection line between the faces on the top 
surface is visible in the display. This surface can be drawn so that the intersecting 


Figure 25-33. 2 4 
A—A surface model 

created from 3D C Ea 
faces. B—Using the 
3DFACE command 
to construct the two 
faces for the bottom 
profile. 


ср 
© 


2D face 


2 1 
(0,0) (4,0) 
Surface model Bottom profile 
A B 
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Figure 25-34. 
A—Adding 3D faces to the sides of the model. B—The model after using the HIDE 
command. 


edge will be invisible. The Invisible option of the 3DFACE command allows you to 
hide edges that should not appear as lines on a surface. The option is entered before 
picking the first point of the invisible edge. In the previous example, when drawing 
the bottom profile for the model, the Invisible option would be entered after picking 
the first two points of the first face (refer to Figure 25-35): 


Command: 3f or 3dface 

Specify first point or [Invisible]: (pick the first point for the first face) 

Specify second point or [Invisible]: (pick the second point for the first face) 

Specify third point or [Invisible] «exit»: i 

Specify third point or [Invisible] «exit»: (pick the third point for the first face) 

Specify fourth point or [Invisible] «create three-sided face»: (pick the fourth point 
for the first face) 

Specify third point or [Invisible] «exit»: (pick the third point for the second face) 

Specify fourth point or [Invisible] «create three-sided face»: (pick the fourth point 
for the second face) 

Specify third point or [Invisible] «exit»: J 


Edges of 3D faces can also be made visible or hidden using the Properties window. 
After selecting a 3D face object, the visibility of any edge can be changed by selecting the 
desired edge listed under the Geometry category and changing the setting. 


Figure 25-35. ка 
Using the Invisible invisible Second 
option of the 3DFACE 5 CAGE A face 


command to remove 
the intersecting edge 
between faces in the 
original profile. 
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Exercise 25-2 


Ф Open the wfhouse drawing you created earlier in this chapter. 

@ Using the 3DFACE command, add two rectangular 3D faces to the top of the 
wireframe roof. 

@ Add two triangular 3D faces at the gable ends of the roof. 

@ Save the drawing as ex25-2. 


Creating Surface-Modeled Objects 


As previously discussed, AutoCAD provides several predrawn surface-modeled 
objects that can be used when constructing surface models. These objects can be 
quickly placed in a drawing by specifying an insertion location and basic dimensions. 
They can be accessed by using the 3D Objects dialog box, the Surfaces toolbar, or the 
3D command. See Figure 25-36. To access the 3D Objects dialog box, select 3D Surfaces... 
from the Surfaces cascading menu in the Draw pull-down menu. 

To select an object from the 3D Objects dialog box, select the image icon or the 
name of the object in the list box and press the OK button. Depending on the type of 
object you select, you are then prompted for the dimensions, such as the length, 
width, height, diameter, or radius. The resulting object is created as a 3D mesh made 
up of 3D faces. Rounded objects, such as spheres, cones, and tori, can appear to be 
segmented, depending on the number of segments specified when creating the object. 


Figure 25-36. 
A—A predefined 
surface-modeled 
object can be drawn 
by selecting the 
appropriate object 
from the 3D Objects 
dialog box. 

B—The same objects 
can be selected from 
the Surfaces toolbar. 


Select an object by 
picking the name or image 


Wedge Dome 3D Edge 


Tabulated 
Surface 


Revolved 
Solid Surface 


Box Sphere Edge Ruled 
Surface 
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3D 
Box 


Surfaces 
toolbar 


2 


Вох 


This is because the 3D faces аге polygonal in shape. Entering the HIDE command makes 
the object appear solid. 

A surface-modeled object is treated as one object. Minor editing can be accom- 
plished by picking the object to display grips and selecting a grip to modify. Exploding 
the object turns it into a display of individual 3D faces that can be modified. The 
following sections discuss how each type of object is created. 


Drawing a Box 


A surface-modeled box can be constructed by selecting the Box image in the 3D 
Objects dialog box, picking the Box button on the Surfaces toolbar, or by entering the 
Box option of the 3D command. You must specify a location for one of the corners, the 
box dimensions, and the rotation angle. The following command sequence is used to 
create the box in Figure 25-37: 


Command: 3d 

Enter an option 
[Box/Cone/DIsh/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]: b 
Specify corner point of box: (pick a location or enter coordinates) 
Specify length of box: 2. 

Specify width of box or [Cube]: 2. 

Specify height of box: 4.1 

Specify rotation angle of box about the Z axis or [Reference]: 30.1 


After the length is specified, you are prompted to enter the width. If you enter 
the Cube option, the length value is used for the width and height. 


Figure 25-27. 
When drawing a 
surface-modeled 
box, you must 
specify a corner 
point, the box 
dimensions, and a 


rotation angle. 
Height 


Width Rotation 


Corner 
point 
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Figure 25-38. 

A comer point, the 
object dimensions, 
and a rotation angle Height 
are specified when 

drawing a surface- 

modeled wedge. 


x» < 2 Rotation 
Width Length 


Corner point 


Drawing a Wedge 


A right-angle, surface-modeled wedge can be created by selecting the Wedge 
image in the 3D Objects dialog box, picking the Wedge button on the Surfaces toolbar, 
or by entering the Wedge option of the 3D command. You must specify a location for 
one of the corners, the wedge dimensions, and a rotation angle. The following command 
sequence is used to create the wedge in Figure 25-38: 


Command: 3d.J 

Enter an option 
[Box/Cone/DIsh/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]: wJ 
Specify corner point of wedge: (pick a location or enter coordinates) 
Specify length of wedge: 4.J 

Specify width of wedge: 2.4 

Specify height of wedge: 3.1 

Specify rotation angle of wedge about the Z axis: 30.1 


Drawing a Pyramid 


Five types of surface-modeled pyramids can be created with the Pyramid option. 
There are three types of four-sided pyramids available. See Figure 25-39A. You can also 
draw two types of three-sided pyramids known as tetrahedrons. See Figure 25-39B. To 
create a pyramid, select the Pyramid image in the 3D Objects dialog box, pick the Pyramid 
button on the Surfaces toolbar, or enter the Pyramid option of the 3D command. 

When constructing a pyramid, you must first draw the base of the object. After 
entering the third corner point for the base, you can specify a fourth point, or you can 
enter the Tetrahedron option to draw a three-sided pyramid. Once the base is drawn, you 
are prompted for the apex point. When drawing a four-sided pyramid, you can also 
make the top ridged or truncated. When drawing a three-sided pyramid, you can enter 
coordinates for the apex, or you can make the top truncated. Refer to Figure 25-39. 

Points specified for the pyramid apex point, ridge line, and truncated top require 
Z coordinates. You can enter XYZ coordinates for these points, or you can use filters 
so that the Z coordinate can be entered based on an existing point. A filter is an 
existing point in a drawing used to locate a new coordinate relative to that point. The 
new coordinate is specified by entering the missing X, Y, or Z value, or a combination 
of values. For example, an XY filter can be used to establish a known point in the XY 
drawing plane. You are then prompted for the Z coordinate to be used with the XY 
coordinate. This method is useful when drawing a pyramid, because an XY filter can 
be used to apply an XY coordinate on the base of the object for the apex point. The Z 
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Figure 25-39. 
A—Examples of 
four-sided pyramids 
drawn with the 
Pyramid option. 
B—Examples of 


tetrahedrons drawn 
with the Pyramid 


option. Pyramid Pyramid with Pyramid with 


with apex Ridge option Top option 
Four-eided pyramids 


A 
Tetrahedron Tetrahedron with 
with apex Top option 


Three-eided pyramide 
B 


coordinate you specify is then measured “up” from the XY coordinate. The following 
sequence uses filters to create the four-sided pyramid in Figure 25-40: 


Command: За. 

Enter an option 
[Box/Cone/Dish/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]: p- 

Specify first corner point for base of pyramid: 4,2. 

Specify second corner point for base of pyramid: 92,0.) 

Specify third corner point for base of pyramid: @0,2.1 

Specify fourth corner point for base of pyramid or [Tetrahedron]: 9 -2,0.1 
Specify apex point of pyramid or [Ridge/Top]: .xy 

of 5,3.1 

(need Z): 3.1 


Figure 25-40. | 
Using XY filters : ET KR 
allows you to apply value (5) 
XY coordinates from 
the pyramid base 
when specifying the 
Z coordinate for 

the apex. 


XY filter 
point (5,5) 


4,4 


6,2 
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After the fourth point is picked, the Ridge option can be used to create a ridge at 
the top of the pyramid instead of an apex. This requires two Z coordinates for the 
ridge line. Use XY filters or XYZ coordinates to specify these points. The prompt sequence 
is as follows: 


Specify apex point of pyramid or [Ridge/Top]: ro 
Specify first ridge end point of pyramid: .xy.J 

of (pick a point to specify an XY filter) 

(need Z): 3 

Specify second ridge end point of pyramid: .xy.J 
of (pick a second XY filter point) 

(need 2): 3.1 


The Top option is similar to the Ridge option. However, four coordinates with Z 
values are required to create the truncated top. Use XY filters or XYZ coordinates to 
locate these points. When the fourth top point is entered, the pyramid is complete. 


Professional 


Tip When creating pyramids, use construction objects and 


object snaps in plan view to specify corner points and XY 
filter points. This will help you locate apex points and ridge 
- lines relative to the XY drawing plane. 


{д 


The process for creating tetrahedrons is similar to that used for four-sided руга- 
mids. As previously discussed, the resulting shape can have an apex or truncated top. 
To draw a tetrahedron, enter the Tetrahedron option after picking the third point for 
the pyramid base. You can use XY filters or XYZ coordinates to locate the apex or top 
points. If you enter the Top option, you will be prompted for three points designating 
the top of the tetrahedron. 


Drawing a Cone 


The Cone option can be used to create a pointed cone, a truncated cone, or a 
cylinder. When creating a surface-modeled cone, you are prompted for the center 
base point, the radius for the base, the radius for the top of the cone, and the height 
of the cone. A pointed cone has a top radius value of zero. A truncated cone has a top 
radius value other than zero. See Figure 25-41. You can draw a cylinder by entering 
the same radius value for the base and the top. 

To create a cone, select the Cone image in the 3D Objects dialog box, pick the 
Cone button on the Surfaces toolbar, or enter the Cone option of the 3D command. 
The command sequence for creating a pointed cone is as follows: 


Command: За. 

Enter an option 
[Box/Cone/DIsh/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]: c 
Specify center point for base of cone: (pick a center point) 
Specify radius for base of cone or [Diameter]: 1.1 

Specify radius for top of cone or [Diameter] «0»: J 

Specify height of cone: 3 

Enter number of segments for surface of cone «16»: J 
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Figure 25-41. 
Examples of 
surface-modeled 
cones with hidden 
lines removed. 


Pointed cone Truncated cone 


After specifying the height, you are prompted for the number of segments. This 
refers to the number of faces used to create the cone. Using more segments creates a 
smoother cone. However, this also increases the drawing regeneration time. Use the 
default number of segments whenever possible. 


Drawing a Sphere 


3D 


"— A surface-modeled sphere can be created by selecting the Sphere image in the 3D 
cuu Objects dialog box, picking the Sphere button on the Surfaces toolbar, or entering the 
Sphere option of the 3D command. You must specify a center point and a radius. 

Sphere Drawing a sphere also requires values for the number of longitudinal and latitu- 


dinal segments. As discussed earlier in this chapter, a spherical object has longitudinal 
segments that run east to west and latitudinal segments that run north to south. The 
default number of longitudinal and latitudinal segments is 16. See Figure 25-42. As 
with a cone, the more segments added, the smoother the sphere appears. The command 
sequence for creating a sphere is as follows: 


Command: За.) 

Enter an option 
[Box/Cone/DIsh/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]: s 
Specify center point of sphere: 3,5,2. 

Specify radius of sphere or [Diameter]: 2.1 

Enter number of longitudinal segments for surface of sphere «16»: J 
Enter number of latitudinal segments for surface of sphere «16»: J 


Figure 25-42. 

A surface-modeled 
sphere created with 
the default number 
of segments and 
displayed with 
hidden lines 
removed. 


938 Architectural AutoCAD Drafting /Design/Presentation 


Figure 25-43. 
Surface-modeled 
dome and dish 
objects with hidden 
lines removed. 


Drawing a Dome and Dish 


A dome can be thought of as the top half of a sphere, or the upper hemisphere of 


the earth. A dish can be thought of as the bottom half of a sphere, or the lower hemi- н, 
sphere of the earth. See Figure 25-43. When drawing а dome ог dish, you must are 
specify a center point and radius. As with a sphere, values are required for the number кү Ж 


of longitudinal and latitudinal segments. 

To draw a surface-modeled dome or dish, select the Dome or Dish image in the 
3D Objects dialog box, pick the Dome or Dish button on the Surfaces toolbar, or enter 
the DOme or Dish option of the 3D command. The command sequence is the same for 3D 
each object. The following sequence is used to draw a dome: 


Surfaces 
Command: 3d.! p 
Enter an option z 
[Box/Cone/DIsh/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]: do- (or di for a dish) Dish 
Specify center point of dome: (pick a point) 

Specify radius of dome or [Diameter]: 2.1 

Enter number of longitudinal segments for surface of dome «16»: .! 

Enter number of latitudinal segments for surface of dome «8»: .! 


Drawing a Torus 


A torus resembles a three-dimensional donut or inner tube. Two radius values 
are required to draw a surface-modeled torus, one for the overall size of the torus and 
one for the tube. See Figure 25-44. You must also specify the number of segments 
around the tube and around the torus itself. 


Figure 25-44. 

A surface-modeled 
torus is drawn with 
radius (or diameter) 
values for the torus 
and the tube. 


diameter 


radius 
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30 To create a torus, select the Torus image in the 3D Objects dialog box, pick the 
T . 

im Torus button on the Surfaces toolbar, or enter the Torus option of the 3D command. 
Surfaces В 
toolbar The command sequence is as follows: 


L Command: 3d.J 

топ Enter an option 
[Box/Cone/DIsh/DOme/Mesh/Pyramid/Sphere/Torus/Wedge]: t- 
Specify center point of torus: (pick a point) 

Specify radius of torus or [Diameter]: 3 

Specify radius of tube or [Diameter]: 1.J 

Enter number of segments around tube circumference «16»: .1 
Enter number of segments around torus circumference «162: J 


Exercise 25-3 


Ф Start a new drawing from scratch. i) 

Ф Construct the building shown using surface-modeled objects and 3D drawing © 
techniques. Create viewports containing orthographic and isometric views. Define 
user coordinate systems and display 3D views as needed. Remove hidden lines as 
necessary. Use the objects and dimensions listed for each portion of the building - 
in the following table: 


Feature j „Object | Length Width Height Radius 


эы e pee pe 


Columns (16) Cylindrical cone башы 


Ф You may want to create the individual objects first and then move them to the 
correct locations using object snaps. 

@ Align the columns underneath the hall roof sections as shown in the top view. 
The spacing between columns is 4’-0”. 

Ф After the roof sections are in place, the roof sections for the halls need to be 
modified to "lay into" the wing roofs. You can use grips to accomplish this. For 
the west side hall roof sections, pick the westernmost ridge line grip box and 
stretch it 12-0" to the west. For the east side hall roof sections, pick the east- 


ernmost ridge line grip box and stretch it 12’-0” to the east. Use the illustration 
provided as a guide. 


Add a 3D face for the ground plane. 
Save the drawing as ex25-3. 


$ 6 


(Continued) 
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Solid Modeling 


Solid modeling is similar to surface modeling. However, solid modeling provides 
a more realistic way to represent objects. Unlike surface models, solid models have the 
mass properties of a solid. In addition, solids can be used as “building blocks” to 
construct complex models and are more suited for editing than surface models. As with 
surface models, solid models can be shaded and rendered for presentation purposes. 

Solid modeling involves the use of solid primitives, solid extrusions, and editing 
techniques that enable you to manipulate solids when creating other objects. For 
example, solids can be joined together or subtracted from other solids to create different 
shapes. This chapter introduces how to draw solid primitives, create extrusions from 
basic 2D objects, and apply solid editing tools. 


Constructing Solid Primitives 


Solid primitives are basic 3D objects such as boxes, cones, and spheres. The basic 
solid primitives available in AutoCAD are similar to the surface-modeled objects 
previously discussed. However, solid primitives contain mass and can be used as 
construction objects when creating more complex models. AutoCAD's predefined solid 
primitives can be accessed from the Solids cascading menu in the Draw pull-down 
menu or by picking the appropriate button in the Solids toolbar. See Figure 25-45. You 
can also enter the primitive command name at the Command prompt. The following 
sections discuss how each type of primitive is created. 
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Figure 25-45. 
A—Solid primitives can be selected from the Solids cascading menu in the Draw pull-down 
menu. B—The same objects can be accessed from the Solids toolbar. 


Cone Revolve Setup 
Drawing 


Setup 
Profile 


Solid 
primitives 


Cylinder Extrude Interfere 


Creating a Box 


A solid box is created by picking two opposite corners at the base of the box, or 


PS Solids by specifying a center point from which the box is constructed. To draw a box, select 
5 Box from the Solids cascading menu іп the Draw pull-down menu, pick the Box 
cco button on the Solids toolbar, or enter box at the Command prompt. The following 


command sequence is used to create the box in Figure 25-46: 


iu Command: box.J 
Specify corner of box or [CEnter] «0,0,0»: (pick a starting point for the box) 
Specify corner or [Cube/Length]: @28',20'.1 
Specify height: 9'.! 


The Cube option allows you to create a solid cube. The length specified is applied 


to all dimensions. If the Length option is entered, you are prompted for the length and 
width dimensions in addition to the height. 


Figure 25-46. 

A solid box created 
by specifying corner 
points. The object is 


shown in wireframe 
view. Height 


Starting 
point 
@28',20 
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Figure 25-47. 

Creating a solid 

sphere. 

A—lIn wireframe 

mode, the shape of 

the object is repre- 

sented by isolines. 

B—The object after 

using the HIDE 

command. A 


Creating a Sphere 


A solid sphere is created by specifying a center point and a radius. To draw a 
sphere, select Sphere from the Solids cascading menu in the Draw pull-down menu, 
pick the Sphere button on the Solids toolbar, or enter sphere at the Command prompt. 
The following command sequence is used: 


Command: sphere. 

Current wire frame density: ISOLINES=4 

Specify center of sphere <0,0,0>: (pick a center point) 
Specify radius of sphere or [Diameter]: 12'.1 


The sphere shown in Figure 25-47A is displayed in wireframe mode as a series 
of lines defining the shape. The lines that form the wireframe of a solid are called 
isolines. By default, four isolines are displayed. This value is controlled by the ISOLINES 
system variable. After using the HIDE command, the sphere is displayed as shown in 
Figure 25-47B. 


Creating a Cylinder 


A solid cylinder can be created as a circular or elliptical cylinder. To draw a 
cylinder, select Cylinder from the Solids cascading menu in the Draw pull-down 
menu, pick the Cylinder button on the Solids toolbar, or enter cylinder at the Command 
prompt. When drawing a circular cylinder, you must specify a center point, a radius, 
and a height. The following command sequence is used to create the cylinder in 
Figure 25-48A: 


Command: cylinder. 

Current wire frame density: ISOLINES=4 

Specify center point for base of cylinder or [Elliptical] <0,0,0>: (pick a center point) 
Specify radius for base of cylinder or [Diameter]: 4'.1 

Specify height of cylinder or [Center of other end]: 8'.1 


The Center of other end option can be used to pick a point that represents the 
center point of the opposite end of the cylinder. This is useful when you are locating 
the cylinder inside another solid object for modeling purposes. For example, you may 
want to subtract a cylinder from another solid to create a hole. Subtracting solids is 
discussed later in this chapter. 

An elliptical cylinder can be created by specifying the first and second axis 
endpoints for the cylinder base. The second axis distance is then specified. The following 
command sequence is used to create the cylinder in Figure 25-48B: 
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Figure 25-48. 
Examples of solid 
cylinders displayed in 
wireframe view. 
A—A circular cylinder. 
B—An elliptical 
cylinder. 


Command: cylinder 

Current wire frame density: ISOLINES=4 

Specify center point for base of cylinder or [Elliptical] <0,0,0>: eJ 

Specify axis endpoint of ellipse for base of cylinder or [Center]: (pick a point) 
Specify second axis endpoint of ellipse for base of cylinder: &0',6'.1 

Specify length of other axis for base of cylinder: 2'.1 

Specify height of cylinder or [Center of other end]: 8'.! 


You can also draw an elliptical cylinder by first specifying the center point of the 
base by entering the Center option. You are then prompted for the endpoint of the 
first axis and the second axis distance. 


Creating a Cone 


As is the case with a cylinder, a solid cone can be created with a round or ellip- 
tical base. To draw a cone, select Cone from the Solids cascading menu in the Draw pull- 
down menu, pick the Cone button on the Solids toolbar, or enter cone at the Command 
prompt. The following sequence is used to create the cone in Figure 25-49A: 


Command: cone.J 

Current wire frame density: ISOLINES=4 

Specify center point for base of cone or [Elliptical] «0,0,0»: (pick a center point) 
Specify radius for base of cone or [Diameter]: 3'.1 

Specify height of cone or [Apex]: 10'.! 


The Apex option allows you to locate a point for the opposite end of the cone and 
orient the object at any angle. This option is similar to the Center of other end option 
for a cylinder. If you place the cone inside another solid, you can create a tapered 
cutout by subtracting the cone. 

The process for creating a cone with an elliptical base is similar to that used for 
an elliptical cylinder. You can specify the endpoints of the first axis and then enter the 
second axis distance, or you can enter the Center option to specify the center of the 
base. The following sequence is used to create the cone in Figure 25-49B: 


Command: cone 

Current wire frame density: ISOLINES=4 

Specify center point for base of cone or [Elliptical] <0,0,0>: eJ 

Specify axis endpoint of ellipse for base of cone or [Center]: (pick the first axis 
endpoint) 

Specify second axis endpoint of ellipse for base of cone: @0',4' 

Specify length of other axis for base of cone: 3'.1 

Specify height of cone or [Apex]: 10'. 
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Figure 25-49. 
Examples of solid 
cones displayed in 
wireframe view. 
A—A cone witha 
circular base. 
B—A cone with an 
elliptical base. 


Creating a Wedge 


A solid wedge can be created by specifying opposite corners of the base and a 
height, or by locating a center point from which the object is constructed. You can also 
specify the length, width, and height dimensions individually. The procedure is similar 
to that used for a solid box. To draw a wedge, select Wedge from the Solids cascading 
menu in the Draw pull-down menu, pick the Wedge button on the Solids toolbar, or 
enter we or wedge at the Command prompt. The following sequence is used to create 
the wedge in Figure 25-50A: 


Command: we or wedge- 

Specify first corner of wedge or [CEnter] <0,0,0>: (pick the first point for the base) 
Specify corner or [Cube/Length]: @8',9'.1 

Specify height: 4’ 


Entering the CEnter option allows you to specify the center of the wedge, which 
is located in the middle of the angled surface. See Figure 25-50B. You are then prompted 
for a corner point and the height. You can also use the Length option to specify the 
length, width, and height dimensions separately. The Cube option applies the length 
value for all three dimensions. The following sequence uses the CEnter and Length 
options to create the wedge in Figure 25-50B: 


Command: we or wedge — 

Specify first corner of wedge or [CEnter] <0,0,0>: ce. 
Specify center of wedge <0,0,0>: (pick the center point) 
Specify opposite corner or [Cube/Length]: 1.1 

Specify length: 5'.1 

Specify width: 4'.1 

Specify height: 6' 


Figure 25-50. 

A solid wedge can be created by picking corner points or by specifying dimensions after 
selecting a center point. A—Selecting opposite corners to designate the base. 
B—Constructing a wedge from the center point of the object. 


Center 
Second point 
corner 
First 
u 
A B 
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Creating a Torus 


"TOR A solid torus can be created by specifying a center point, a torus radius, and a 
a tig tube radius. Three types of tori can be created. See Figure 25-51. To draw a torus, 

= Torus select Torus from the Solids cascading menu in the Draw pull-down menu, pick the 

Soe. Torus button on the Solids toolbar, or enter tor or torus at the Command prompt. The 

e following sequence is used to create the torus in Figure 25-51A: 

=== Command: tor or torus. 


Current wire frame density: ISOLINES=4 
Specify center of torus <0,0,0>: (pick the center point) 
Specify radius of torus or [Diameter]: 3'.1 
Specify radius of tube or [Diameter]: 6" 


A torus that does not have a center hole through itself is called a self-intersecting 
torus. Refer to Figure 25-51B. This type of torus is created by making the tube radius 
larger than the torus radius: 


Command: tor or torus 

Current wire frame density: ISOLINES=4 

Specify center of torus <0,0,0>: (pick the center point) 
Specify radius of torus or [Diameter]: 2’ 

Specify radius of tube or [Diameter]: 30". 


The third type of torus resembles a football. It is created by entering a negative 
value for the torus radius and a positive value for the tube radius. The following 
sequence is used to create the torus in Figure 25-51C: 


Command: tor or torus .J 

Current wire frame density: ISOLINES=4 

Specify center of torus <0,0,0>: (pick the center point) 
Specify radius of torus or [Diameter]: —4'.1 

Specify radius of tube or [Diameter]: 6'.! 


Figure 25-51. 

A solid torus can be 
created in three 
different ways. The 
objects shown are 
displayed in wire- 
frame view and 
with hidden lines 
removed. 
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Exercise 25-4 


@ Start a new drawing from scratch. 

@ Referring to the surface model you created in Exercise 25-3, construct the same 
model using solid primitives. 

Ф The roof sections above the halls should be an additional 12’-0” in length. Place 
these objects so that the hall roofs intersect the wing roofs. 

@ Use a sphere primitive in place of the surface-modeled dome. Place the sphere 
so that the lower half intersects the main building. 

@ Save the drawing as ex25-4. 


Creating Solid Extrusions 


The basic solid primitives available in AutoCAD provide a useful starting point 
for solid modeling. However, constructing models in 3D requires many different 
types of objects and shapes. You can create unique solid shapes from existing 2D 
objects by extruding them. Extruding an object into a 3D solid gives it thickness and 
converts it into the same type of object as a basic primitive. Closed objects such as 
polylines, circles, rectangles, ellipses, and polygons can be extruded in this manner. 
Extrusions are created with the EXTRUDE command. 

Solid extruded objects can also be created from regions. A region is a closed two- 
dimensional solid treated as a single object. This type of object has all the properties 
of a 3D solid model, except thickness. Regions are created with the REGION command. 
Because objects that are extruded must be closed, creating regions from existing 2D 
objects is often required before using the EXTRUDE command. 

To access the REGION command, select Region from the Draw pull-down menu, 
pick the Region button on the Draw toolbar, or enter reg or region at the Command 
prompt. The following command sequence is used to create a region from the object 
shown in Figure 25-52A: 


Command: reg or region. 

Select objects: (pick the lines making up the object) 
Select objects: J 

1 loop extracted. 

1 Region created. 


After creating the region, the object is ready to be extruded. To access the 
EXTRUDE command, select Extrude from the Solids cascading menu in the Draw pull- 
down menu, pick the Extrude button on the Solids toolbar, or enter ext or extrude at 
the Command prompt. Closed objects and regions can be extruded in a positive or 
negative direction along the Z axis. The following command sequence is used to 
create the extruded solid in Figure 25-52B: 


Command: ext or extrude. 

Current wire frame density: ISOLINES=4 
Select objects: (select the region) 

Select objects: 2 

Specify height of extrusion or [Path]: 9'.1 
Specify angle of taper for extrusion «0»: I 


After specifying the extrusion height, you are prompted for a taper angle. This 
angle applies a taper to the inside or outside of the extruded object along the Z axis. 
See Figure 25-53. A positive taper angle results in the object tapering inward. A nega- 
tive taper angle results in the object tapering outward. 
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Figure KEBUR2DE2U |. oO ë ë Z ë + 

Extruding a region 

created from an Direction o 
existing 2D object. BN 
A—The lines making 

up the closed object 
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B—The region is 
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tive Z direction, Region created from Extruded Gen 
creating a 3D solid. 2D objects (wireframe view) 
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Figure 25-53. 
A taper angle can be applied when extruding an object into a solid. The object shown is 
tapered 15° in both the positive and negative directions. 
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Extruding Objects Along a Fath 


Extrusions can be created along a straight line or along a path curve. The Path 
option of the EXTRUDE command is used to extrude an object along a path. The path 
can be a line, circle, arc, ellipse, polyline, or spline. See Figure 25-54. The following 
command sequence is used: 


Command: ext or extrude 

Current wire frame density: ISOLINES=4 
Select objects: (select the object to extrude) 
Select objects: .! 

Specify height of extrusion or [Path]: p- 
Select extrusion path: (pick the path) 


Using Solid Editing Operations 


One of the most powerful 3D modeling tools in AutoCAD is the ability to 
construct solid models from a variety of objects. A solid model that is constructed 
from two or more solid primitives is called a composite solid. Solid primitives can be 
joined together, subtracted from one another, and overlapped to create new models. 
These solid editing methods are known as Boolean operations. When two or more 
solids are joined together, the resulting shape is called a union. When the volume of 
one solid is removed from another solid, a subtraction occurs. An intersection is 
created when a common area shared by two solids is used to make a new solid. The 
commands for these operations can be accessed from the Solids Editing cascading 
menu in the Modify pull-down menu or the Solids Editing toolbar. See Figure 25-55. 
Composite solids are discussed in the following sections. 
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Figure 25-54. 
Extruding objects 
along paths. 

A—A path object is 
selected to define the 
extrusion direction. 
B—The objects after 
extruding with 
hidden lines 
removed. 


Figure 25-55. 
Boolean operation 
commands are 
accessed from the 
Solids Editing 
cascading menu in 
the Modify pull- 
down menu. The 
same commands are 
available in the 
Solids Editing 
toolbar. 
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Figure 25-56. 

A union is created 
from two or more 
solid primitives. 
A—The original 
solid objects. 
B—The objects after 
using the UNION 
command with 
hidden lines 
removed. 


Joining Solids 


UNION A union of two or more solid primitives can be created with the UNION command. 
The objects that are unioned are joined into a composite solid. The original solids do 


EXE Editing not need to touch or intersect in order to be unioned. To create a union, select Union 
= "EN from the Solids Editing cascading menu in the Modify pull-down menu, pick the 
olids Editing 


toolbar Union button on the Solids Editing toolbar, or enter uni or union at the Command 
D prompt. The command sequence is as follows: 


Command: uni or union 
Select objects: (select the solids to be joined) 
Select objects: .! 


Examples of joining solids together with the UNION command are shown in Figure 25-56. 


Subtracting Solids 


The SUBTRACT command is used to subtract the volume of one or more solids 
from another solid. This allows you to “cut out” portions of a solid model for doors 
and windows. After entering the SUBTRACT command, the first object you select is 
the object that will have volume removed (the solid you are subtracting from). The 
XN next object selected is the solid that will be subtracted. To subtract solids, select 

den Subtract from the Solids Editing cascading menu in the Modify pull-down menu, pick 
ARN the Subtract button from the Solids Editing toolbar, or enter su or subtract at the 
toolbar Command prompt. The command sequence is as follows: 
[o] Command: su or subtract 
Subtract Select solids and regions to subtract from... 
Select objects: (select the object that will have volume removed) 
Select objects: J 
Select solids and regions to subtract... 
Select objects: (select the object(s) that will be removed) 
Select objects: 


SUBTRACT 
50 


Examples of solid models with other solids subtracted out are shown in Figure 25-57. 
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Figure 25-57. 
Subtracting solid 
primitives to create 
composite solids. 
A—tThe original solid 
objects. 

B—The objects after 
using the SUBTRACT 
command with 
hidden lines 
removed. 


Exercise 25-5 
Ф Open ех25-4. 


Ф Union the wings and halls to the main building. 

@ Add windows to the building using your own dimensions. Use solid primitive 
boxes or extruded objects and place them in an arrangement of your own design. 
Use the figure shown for reference. Locate the windows so that they intersect 
“into” the walls of the building. Use the UCS accordingly. 

Subtract the solid windows from the building. 

Union the roof sections together. 

Union the sphere representing the dome to the main building. 
Save the drawing as ex25-5. 


44% 
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Creating Solids from Intersections 


When two or more solid primitives occupy a common space, they share volume. 
The shared space can be used to create a new solid by using the INTERSECT command. 
This command creates a composite solid from the shared space, or intersection, of the 
objects. To create a solid in this manner, select Intersect from the Solids Editing cascading 
menu in the Modify pull-down menu, pick the Intersect button on the Solids Editing 
toolbar, or enter in or intersect at the Command prompt. The command sequence is as 
follows: 


Command: in or intersect- 
Select objects: (select the objects that intersect) 
Select objects: 


Examples of solids created from intersections are shown in Figure 25-58. 


Figure 25-58. 

Creating composite solids from intersections. 

A—The original solid objects. B—The objects after using the INTERSECT command with 
hidden lines removed. 
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Exercise 25-6 
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Start a new drawing from scratch. 

Change the view to southwest isometric. 

Create a new UCS by rotating it 90° about the X axis so that the Y axis is 
pointing “up.” 

Referring to the figure shown, create a rectangle 3’-0” wide by 4'-0" high. 

Use the EXTRUDE command to extrude the rectangle 8”. 

Move the UCS to the “front” of the extruded rectangle. 

Draw a rectangle 15” wide by 21” high located 2” to the right and 2” up from 
the lower-left corner of the extruded rectangle. 

Use the ARRAY command to array the small rectangle into 2 rows and 2 columns, 
with a spacing of 23” for the rows and 17” for the columns. 

Extrude the four small rectangles -8" with a taper angle of 10°. 

Subtract the small rectangles from the large rectangle. 

Create a layer named Glass and assign it color number 151. Set it current. 

Use the 3DFACE command to draw a four-sided face representing glass in each 
of the openings. Draw the faces at the tapered ends of the holes. 

Save the drawing as ex25-6. 
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Cha aber Test 


Answer the following questions on a separate sheet of paper. 


. Identify and briefly describe the three basic ways to represent three-dimensional 


objects. 

What is the default coordinate system used in AutoCAD? 

What is the purpose of a user coordinate system? 

What command is used to control the appearance of the UCS icon? 

What are the three coordinate axes used in the rectangular 3D coordinate system? 
If you visualize the current XY drawing plane as the surface of your monitor 
screen, anything behind the screen has a Z coordinate value and anything 
in front of the screen has a Z coordinate value. 


. What are the four basic isometric views available for displaying 3D objects in 


AutoCAD? 


. Name three ways to access one of AutoCAD’s preset orthographic and isometric 


views. 


. Explain the difference between spherical and cylindrical coordinates. 
. Identify the coordinate entry used to specify cylindrical coordinates for the end 


of a line 6” from the last point, at an angle of 30° in the XY plane and 4” along the 
Z axis. 


. What is the purpose of the THICKNESS system variable? 
. Name the command that can be used to remove hidden lines or shade a 3D 


model. 


. What is the function of the 3D orbit view? 
. List two ways to enter the 3DORBIT command. 
. What is the large circle that appears with four smaller circles at the quadrant 


points after entering the 3DORBIT command? 


. List three ways to access the options for creating and managing user coordinate 


systems. 


. What is the purpose of the Named UCSs tab in the UCS dialog box? 

. What is the function of the 3 Point UCS option? 

. Briefly explain how to use the UCS command to create and save a UCS. 

. If the UCS icon is not displayed at the origin of the current UCS, how can you 


move it to the origin? 


. Which command is used to draw three-dimensional faces? 
. Name three ways to access the predrawn surface-modeled objects available in 


AutoCAD. 


. What dimensions and other specifications are required to draw a surface- 


modeled box? 


. What is a tetrahedron? 

. Define filter. 

. How can you draw a surface-modeled cone with a truncated top? 

. Briefly describe the differences between solid models and surface models. 
. List three ways to access AutoCAD's predrawn solid primitives. 

. What are isolines? 


. What specifications are required to draw a solid primitive cylinder with a 


circular base? 


. What is a self-intersecting solid torus and how can it be created? 
. What is the function of the EXTRUDE command? What types of objects can be 


used with this command? 


. What is a region and how is it created? 
. What is the effect of entering a positive taper angle when using the EXTRUDE 


command? 
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35. What is the purpose of the Path option of the EXTRUDE command? 

36. What is a composite solid? 

37. What are Boolean operations? 

38. What is the function of the UNION command? 

39. When using the SUBTRACT command, which object selected will have volume 
removed? 

40. What command is used to create a new solid from the intersection of two solid 
objects? 


Drawing Problefis Wim : 


1. Draw the door shown using surface-modeled objects. Change the UCS and"use ~~ | 
3D views as needed. Draw the frame using the dimensions provided. Draw and 
locate the door and the panels using your own dimensions. Construct the door- 
knob from a sphere and a cylindrical cone. Remove hidden lines as needed. 
When finished, save the door as a block named Door. Save the drawing as p25-1. 


2. Draw the window shown using surface-modeled objects. Change the UCS and 
use 3D views as needed. Draw the frame using the dimensions provided. Make 
the cross members 2" wide and 1" thick and center them in the frame. Draw four 
3D faces at the "front" of the cross members to represent panes of glass. Remove 
hidden lines as needed. When finished, save the window as a block named 
Window. Save the drawing as p25-2. 
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3. Draw the house shown as a surface model. Begin by drawing the walls as a single 
2D polyline using the dimensions provided. Set the polyline width to 6” and the 
THICKNESS system variable to 8’-0” so that the walls are 6" thick and 8-0” high. 
Draw the four roof sections using surface-modeled wedges and your own 
dimensions. Change the UCS and use 3D views as needed. Use grips to edit the 
two smaller roof sections so that they extend “into” the larger roof sections. Insert 
the Door block from drawing p25-1 and locate it as shown. Insert the Window block 
from drawing p25-2 and use it to locate the three windows as shown. Save the 
drawing as p25-3. 


4. Draw the deck shown using surface-modeled objects or solid primitives. Use the 
dimensions provided as a guide. Change the UCS and use 3D views as needed. 
If you draw the deck as a surface model, construct the piers from boxes and four- 
sided pyramids with truncated tops. If you draw the deck as a solid model, 
construct each pier from a solid box and an extruded solid with a taper angle 
applied. The remaining objects can be drawn using surface-modeled boxes or 
solid boxes. Make the pier footings 1'-0" wide and 8" high. Make the posts 6" 
square and 18" high. The floor slats for the deck are 6" wide and 2" thick. The 
floor joists are 10" wide and 2" thick. The horizontal cross beam is 17-0” wide and 
6" thick. Draw the rails and rail posts using your own dimensions. When finished, 
remove hidden lines as needed. Save the drawing as p25-4. 


/ 


Ш / 
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5. Draw the appliances and sink fixture shown as surface models or solid models. 
Use surface-modeled objects, lines with thickness, and 3D faces if you construct 
the objects as surface models. Use solid primitives, extruded solids, and Boolean 
operations if you construct the objects as solid models. Use the dimensions 
provided as a guide. When finished, save each object as a block with the names 
Range, Sink, and Refrig. Save the drawing as p25-5. 


6. Draw the kitchen shown as a surface model or solid model. Use surface-modeled 
| objects, lines with thickness, and 3D faces if you construct a surface model. Use 
| solid primitives, extruded solids, and Boolean operations if you construct a solid 

model. Use your own dimensions. Insert the Range, Sink, and Refrig blocks from 
drawing p25-5 and locate them as shown. Save the drawing as p25-6. 
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7. Draw the house shown as a solid model. Create the outer edge of the floor plan 
as a closed polyline. Draw each of the interior rooms as a closed polyline. Make 
the spacing between the rooms and the walls 6” and the spacing between the 
rooms 4”. Extrude the inside and outside polylines 8'-0". Then, subtract the room 
solids from the main building solid. Design solid windows and doors using your 
own dimensions. Draw solid boxes with the same dimensions and use them to 
subtract openings from the walls to create “holes” for the windows and doors. 
Then, locate the windows and doors in the openings. Save the drawing as p25-7. 


LL — a ee eee 
958 Architectural AutoCAD Dra fting /Design/ Presentation 


Learning Objectives 


a background to your model. 
-reate and modify landscape objects. 


Important Terms 


altitude hotspot 
ambient light landscape objects 
antialiasing mapping coordinates 
i attenuates material 
| attributes material library 
К azimuth material mapping 
| back face normal normal 
background point light 
| cache file presentation drawings 
| distant light rendering 
falloff scene 
fog shading sample 
| front face normal spotlight 
| gradient target 
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Presentation Drawings 


Presentation drawings are used to convey basic design concepts from the archi- 
tectural team to the client. These drawings can take many forms, from hand-sketched 
perspectives to color renderings of the design. AutoCAD provides tools to help create 
presentation drawings, including hidden-line drawings and color renderings. With 
either of these two presentation techniques, a solid grasp of three-dimensional (3D) 
space is required to model your design. See Figure 26-1. 


Creating a Hidden-Line Drawing 


A simple hidden-line drawing of a 3D model can be displayed in AutoCAD. 
First, use the 3DORBIT or VPOINT command to obtain a pictorial view. If using the 
3DORBIT command, you can further refine the view with the 3D Swivel and 3D Adjust 
Distance buttons on the 3D Orbit toolbar. See Figure 26-2. After an appropriate view 
is displayed, use the VIEW command to save the view with a name. Then, use the 
HIDE command to display a hidden-line view. 

You can also create a viewport in layout space that displays the hidden-line 
drawing. Use the VIEW command to restore the named hidden-line view in the view- 
port. Use the MVIEW command with the Hideplot option to assign the viewport to plot 
the model and hide lines behind any surfaces. The drawing can then be plotted with 
hidden lines removed. 


Creating a Hand-Sketched Ferspective 


You can create a hand-sketched perspective by plotting a hidden-line drawing 
and tracing the plot by hand. You can also create a traditional hand sketch using a 
hidden-line display on screen as a reference. 


Figure 26-1. 
This presentation sheet contains a plan view, hidden-line perspective, and rendered perspec- 
tive. (3D-DZYN) 
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Figure 26-2. 
The 3D Orbit toolbar 3D Pan 3D Swivel 


contains commands 
that can be used to 
obtain a pictorial 
view. 


3D Orbit 3D Adjust Distance 


Another way to create a “hand-sketched” perspective is to take a screen capture 
of the hidden-line display. Then, adjust the capture in photo-editing software. To do 
this, configure the view and viewports. Then, display a hidden-line view in the view- 
port. Press the [Print Screen] key on the keyboard. This creates a “snapshot” of what 
is displayed on the monitor and places that image on the Windows Clipboard. The 
image can then be pasted into photo-editing software and adjusted to make it look 
hand drawn or sketched. See Figure 26-3. If you do not have advanced photo-editing 
software, the screen capture can be pasted into the Windows Paint program and 
adjusted. 

Once the image has been adjusted and saved in the photo-editing software, the 
image can be brought into AutoCAD with the IMAGE command and plotted. Within 
AutoCAD, you can incorporate the image into other line drawings or color render- 
ings to create a presentation drawing. 


Figure 26-3. 

A—A hidden-line drawing of a 3D model. B—A screen capture of the hidden-line drawing 
pasted into photo-editing software and adjusted. C—Further adjustments in the photo- 
editing software. 


Professional 


Tip Before doing a screen capture to use for a “hand 
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Exercise 26-1 


@ Open p25-3 from Chapter 25. Save the drawing as ex26-1. 

@ Using the 3DORBIT or VPOINT command, obtain a 3D view similar to the view 
shown in the layout sheet below. Save the view using a name of your choice. 

Ф Obtain a hidden-line display. Then, using the [Print Screen] key, copy the image 
to the Windows Clipboard. 

Ф Paste the image into Windows Paint or, if available, an advanced photo-editing 

software. 

Adjust the image to create a hand-sketched look. Then, save the image. 

In AutoCAD, set up three viewports. Select the Three:Right configuration. 

In the large viewport, display the top view of the house. In the top-left view- 

port, display the 3D view you saved earlier. In the bottom-left viewport, use the 

IMAGE command to insert the “hand-sketched” perspective view. 

Set up a layout for plotting with three viewports. Plot the drawing. 

Save the drawing. 


+++ 


++ 


Rendering a Drawing 


A rendering is an image that has been shaded with color to create a pictorial view. In 
AutoCAD, a rendering is usually made from a three-dimensional model that has mate- 
rials, lights, and other details added to create a realistic pictorial view of a design. 

A drawing can be rendered at any time during the creation process. By default, 
models do not have materials or lights placed in the drawing. Without materials assigned 
to the geometry, AutoCAD renders the model with the object color, similar to using 
SHADEMODE. Without adding lights to the scene, AutoCAD uses a default light source. 
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The options found in the Render cascading menu in the View pull-down menu, 
on the Render toolbar, and in the Render dialog box are used to create renderings of 
your drawings. See Figure 26-4. These options and the process of rendering a 
drawing are covered in the next sections. 


The Render Dialog Box 


To render the drawing, first open the Render dialog box. See Figure 26-5. This 
dialog box is opened by selecting Render... from the Render cascading menu in the 
View pull-down menu, picking the Render button in the Render toolbar, or typing 
render or rr at the Command prompt. The Render dialog box is the “control center" for 
the type of rendering created, rendering procedures, and rendering options. It is also 
where the rendering is initiated. 

The Rendering Options area in the lower-right corner of the Render dialog box 
contains four options to refine the rendering. Which check boxes are available depends 
on the selected rendering type, which is discussed later. The rendering options are: 

e Smooth Shade. When this check box is checked, faceted surfaces are smoothed 

during the rendering process. 

• Apply Materials. When materials are assigned in the scene, checking this check 
box renders the materials. If unchecked, the materials are not rendered. This 
option is ignored when the rendering type is Render. 

e Shadows. This option applies shadows in the scene when the rendering type 
is Photo Real or Photo Raytrace. Shadows only appear if lights are added to 
the drawing and those lights are configured to cast shadows. 

e Render Cache. Checking this check box sends rendering information to a 
cache file, or temporary storage, on the hard drive. The first time a rendering 
is created, the renderable objects are "cached" so AutoCAD can render them 
faster the next time. Only the geometry that has been modified is rerendered 
the next time the scene is rendered. 


Figure 26-4. 
A—The Render cascading menu in the View pull-down menu. B—The Render toolbar. 
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• More Options...button. This button contains different options for each of the 
rendering types. The options available are described in the next sections for 
each rendering type. 

Before you render a scene, you need to set the type of rendering that will be 
created. You can select from Render, Photo Real, and Photo Raytrace rendering types. 
At the top of the Render dialog box is the Rendering Type: drop-down list. This list 
contains the three rendering types. The default rendering type is Render. 

Each rendering type has options to improve the rendering quality. These options 
are found by picking the More Options... button in the Rendering Options area of the 
dialog box. The options available vary based on which rendering type is selected. 


Rendering Type: Kender 


The Render rendering type produces the lowest-quality rendering. The scene is 
rendered using the object colors. Any materials assigned in the scene are ignored and 
not rendered. This rendering type also does not add shadows. The Shadows check 
box in the Rendering Options area of the Render dialog box is grayed out. Selecting 
the More Options... button displays the Render Options dialog box for the Render 
rendering type. See Figure 26-6. You can set the type of shading and control how faces 
are calculated. These options are: 

• Phong. This type of shading calculates the light intensity at each pixel in the 

rendering. This creates a rendering with realistic lighting. 

* Gouraud. This type of shading calculates light intensity at each vertex in the 

model. The light intensity between the vertices is then estimated. This option 
produces a less realistic rendering than the Phong option. 
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e Discard back faces. When this option is checked, AutoCAD does not calculate 
or render faces hidden from view. Using this option can speed up rendering 
time for large scenes. 

e Back face normal is negative. A normal is a vector perpendicular to a given 
face. When creating 3D geometry in AutoCAD, the face points toward the 
viewer is considered the front face normal and is positive. The back face 
normalis the face of the object pointing away from the viewer and is negative. 
When this check box is checked, AutoCAD reverses the normal. When this 
option is on, "discarded back faces" are the faces closest to the view. 

The Render rendering type provides a quick rendering. This is helpful after 

lighting is added and you are trying to adjust the light sources. Figure 26-7 shows an 
example of a rendering created with the Render rendering type. 


Rendering Type: Photo Real 


The Photo Real rendering type provides a more realistic rendering than the Render 
rendering type. This type is the "middle" quality of the three types. The Photo Real 
rendering type is also the lowest quality that can render materials. If lights are added to 
the scene, this rendering type can produce shadows in the rendering. AutoCAD must 
calculate the materials and lights to create a realistic rendering. As a result, the Photo Real 
rendering type can take much longer to render than the Render rendering type. 

Selecting the More Options... button displays the Render Options dialog box for 
the Photo Real rendering type. See Figure 26-8. The rendering options for the Photo 
Real rendering type are: 

e Anti-Aliasing. Antialiasing is the process of smoothing the jagged edges that 
can appear on text and images, especially at lower resolutions. AutoCAD 
provides four levels of antialiasing, from minimal to high. Each level requires 
more time to render. The four levels are: 

e Minimal. This level of antialiasing requires the least amount of time to calculate 
and render. This option instructs AutoCAD to use only horizontal antialiasing. 

* Low. This level of antialiasing uses horizontal antialiasing with four 
shading samples per pixel. A shading sample is a variety of colors and 
shades used to create a smoother edge. This option requires more time to 
calculate and render than the Minimal option. 


Figure 26-7. 

A deck rendered 
with the Render 
rendering type. 
Notice shadows and 
materials are not 
displayed, but the 
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are rendered. 
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e Medium. This level of antialiasing uses horizontal antialiasing and up to 
nine shading samples per pixel. This option requires more time to calculate 
and render than the Minimal and Low options. 

e High. This level of antialiasing uses horizontal antialiasing and up to 
sixteen shading samples per pixel. This option requires the longest amount 
of time to calculate and render. 

e Face Controls. The options in this area are the same as those found with the 
Render rendering type discussed in the previous section. 

e Depth Map Shadow Controls. The settings in this area control the location of 
shadows in relation to the shadow-casting objects. These controls prevent 
"detached" shadows in the rendering. The higher the value for each option, 
the greater the distance between the shadow and the object. 

e Minimum Bias. The default value for this text box is 2. Generally, a value no 
greater than 20 should be used. 

« Maximum Bias. This text box default setting is 4. Generally, this value 
should be no more than 10 greater than the minimum bias value. 

e Texture Map Sampling. This setting in this area determines how a mapped 
material is sampled when projected onto an object smaller than the texture 
material. A “sampling” of the mapped material is taken in order to map the 
material to the object correctly. The options for this area are: 

e Point Sample. This sampling method selects a pixel within the bitmap that 
is nearest a given pixel as the sample material. This option requires the 
shortest amount of time to calculate. 

e Linear Sample. This option selects four pixels nearest a given pixel within 
the bitmap. An average of the four pixels is used as the sample material. 

e Mip Map Sample. This sampling option calculates a pyramidal average 
based on square sample areas. This calculation is called mip. The average 
is used as the sample material. This option takes the most time to calculate. 

Figure 26-9 shows the scene from Figure 26-7 rendered with the Photo Real rendering 


type. 


Rendering Type: Photo Raytrace 
The third rendering type is the Photo Raytrace. This rendering type produces the 


most realistic rendering. It provides more options to control antialiasing and allows 
for raytraced lights. Raytracing calculates how light rays from a source bounce off 
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Figure 26-9. 

The deck from 
Figure 26-7 
rendered with the 
Photo Real 
rendering type. 
Notice materials are 
applied and 
shadows are 
created. 


reflective surfaces onto other objects. Raytrace calculations require tremendous computer 
resources and take much longer to process than other rendering types. 

Picking the More Options... button in the Rendering Options area of the Render 
dialog box displays the Render Options dialog box for the Photo Raytrace rendering 
type. See Figure 26-10. In addition to the same options for the Photo Real rendering 
type, the Photo Raytrace rendering type includes two additional options. These are: 

e Adaptive Sampling. The settings in this area allow AutoCAD to process fewer 
samples than specified in the Anti-Aliasing area to achieve an acceptable 
rendering. This area is grayed out if antialiasing is set to Minimal. 

e Enable. Checking this check box turns on adaptive sampling. 

e Contrast Threshold. This text box sets the number of samples needed to 
arrive at the specified antialiasing level. A low threshold value uses small 
differences between the initial sample. This forces more samples to be 
taken. With a higher threshold value, differences in the initial sample must 
be greater to force more sampling. The valid values are 0.0 up to 1.0. 

e Ray Tree Depth. As a ray bounces from one object to the next, it “branches” 
from the light source. Thus, the settings in this area control the "ray tree." This 
area includes two options that control how far a light ray can reflect off an 
object. 


Figure 26-10. 
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« Maximum Depth. This setting determines the maximum distance a light ray 
can bounce from a surface. If the light ray reflects off an object and does not 
encounter another reflective surface before the Maximum Depth: value is 
reached, the light ray is terminated. The higher the value, the more accu- 
rate the rendering. The largest value is 9999, but never use this value. This 
will take a considerable amount of time to render. Generally, values 
between 3 and 10 produce quality renderings without taxing the system 
too much. 

e Cutoff Threshold. This setting determines the percentage a branch must 
add to the last pixel in the branch in order for the ray to continue. À value 
of .10 indicates that 10% of the branch must be added to the end of the 
branch in order for the ray to continue. If after adding 1076 the ray does not 
encounter another object, the ray is terminated at the total branch length 
plus the 1076 length. 

Figure 26-11 shows the scene from Figure 26-7 rendered with the Photo Raytrace 
rendering type. 


Kendering Destination 


After setting the rendering type and adjusting the options, you must tell 
AutoCAD where the rendering is to be shown. The location is set in the Destination 
area of the Render dialog box. Refer to Figure 26-5. You can specify to show the 
rendered scene in the current Viewport, in the Render Window, or saved to a File. The 
Destination area contains a drop-down list with these three options. 


Viewport 


The default destination is the Viewport. When this destination is selected, 
AutoCAD displays the rendered scene in the current viewport. A rendering 
displayed in a viewport cannot be printed or saved. Rendering to a viewport is 
intended to help quickly visualize the scene so adjustments can be made as needed. 
If a viewport displays the rendered scene, use the REGEN command to clear the 
viewport. 


Figure 26-11. 

The deck from 
Figure 26-7 
rendered with the 
Photo Raytrace 
rendering type. 
Notice the differ- 
ence in shadows 
and "resolution" of 
materials. 
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Render Window 


When any rendering command is first entered, AutoCAD loads the ObjectARX 
application Render. This application is the "engine" that renders the scene. The appli- 
cation has a viewing window, called the Render Window, which appears minimized 
on the Windows taskbar as soon as Render is loaded. When Render Window is the 
selected destination for the rendering, AutoCAD restores the Render Window and 
renders the scene in the window. See Figure 26-12. 

Renderings created in the Render Window can be saved and printed. To save the 
rendering, pick the Save button on the toolbar or Save... in the File pull-down menu 
of the Render Window. The only file type available is bitmap (BMP). Pick the Copy 
button on the toolbar or Copy in the Edit pull-down menu to copy the image to the 


Figure 26-12. 
A rendering can be created in the Render Window, then saved, printed, or copied to the 
Windows Clipboard. 
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Windows Clipboard for use in another program. Picking the Options button on the 
toolbar or Options... in the File pull-down menu allows you to specify the size and 
color depth of renderings created in the window. 


File 


When File is selected as the destination for the rendering, AutoCAD saves the 
rendered scene to an image file. The rendering cannot be viewed in AutoCAD unless 
the saved image is brought back into AutoCAD using the IMAGE command. When 
File is selected, the More Options... button is enabled. Selecting the More Options... 
button displays the File Output Configuration dialog box. This dialog box allows you 
to specify which type of image file is saved and contains options for controlling the 
image file. See Figure 26-13. 

The File Output Configuration dialog box contains four areas with options to 
control the image file. Which options are available depends on the selected file type. 
These areas and their options are: 

e File Type area. This area is used to specify the type of file and the size of the 
image. The available file types are BMP, PCX, PostScript, TGA, and TIFF. Select 
the type of file to create from the upper drop-down list in this area. The BMP 
and PCX options result in lower-quality renderings. The lower drop-down list 
in this area allows you to specify the image size. The size is measured as “pixels 
wide” by “pixels tall.” The drop-down list contains many common image sizes. 
A user-defined “size” is also available. When this is selected, the X: and Y: text 
boxes are enabled so a custom image size can be specified. 

e Colors area. This area allows you to specify the color depth, or number of 
colors, AutoCAD can use to create a rendering. Depending on the selected file 
type, some options are unavailable. 

e TGA Options area. The options contained in this area are only available when 
TGA is selected as the file type. Check the Compressed check box to apply file 
compression to the saved image. Checking the Bottom Up check box instructs 
AutoCAD to scan the scene from the bottom left instead of the top left. 
Options are also available for creating an interlaced image file. 

e PostScript Options area. The options in this area are available when PostScript 
is selected as the file type. The file can be created with the image in landscape 
or portrait orientation. Also, image sizing options are available. The Auto 
option automatically scales the image. The Image Size uses the exact image 
size. The Custom option allows you to enter the image size in pixels. 


Figure 26-13. 
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Rendering the Model 


After you have selected the rendering type, adjusted options, and specified 
where the rendering will be created, the scene can be rendered. Pick the Render 
button at the bottom of the Render dialog box. If the destination is File, AutoCAD 
displays the Rendering File dialog box where you specify a file name and a directory 
for the saved image. AutoCAD then processes and renders the scene. If the destina- 
tion is Viewport or Render Window, the rendering is displayed. If the destination is 
File, the rendered image is saved without being displayed. 


Adding Materials 


A material in AutoCAD is a definition of the color, surface characteristics, and 
type of finish or design applied to 3D geometry. AutoCAD includes some basic mate- 
rials in a material library. A material library is a collection of material definitions 
saved to a file. Materials can be recalled from a material library so they do not have 
to be recreated. Materials can also be created from scratch and saved to a material 
library. As part of a material definition, an image or design can be placed, or 
“mapped,” onto the material. 

The material library supplied with AutoCAD contains a wide variety of mate- 
rials. These materials are suitable for architectural, civil, and mechanical applications. 
By applying even the basic materials in the AutoCAD material library, the realism of 
your drawing is increased. 


Managing Material Definitions матив 
The Materials Library dialog box is used to manage materials in the current Уем. 
drawing and material library. See Figure 26-14. This dialog box is opened by selecting = Materials 
Materials Library... from the Render cascading menu in the View pull-down menu, а 

picking the Materials Library button іп the Render toolbar, ог typing matlib at the toolbar 


Command prompt. =) 


Materials Library 


Figure 26-14. 

The Materials Library dialog box lists the materials available in the current drawing and 
those in the current library. You can view a preview of the selected material and import a 
material into the drawing. 
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The Current Drawing area of the Material Library dialog box lists all materials 
loaded into the current drawing. The *GLOBAL* “material” in this list is rendered as 
if no material is assigned to an object. This "material" cannot be assigned to objects. 
When a material is imported into the drawing, the list is updated to display the mate- 
rial. If materials in the list are not assigned in the drawing, they can be removed from 
the drawing by picking the Purge button. 

The drop-down list in the Current Library area contains any loaded material 
libraries. The current material library is selected in the drop-down list. The default 
material library file is Render. The materials in the current library are listed below the 
drop-down list. Material library files have the MLI file extension. Picking the Open... 
button in the Current Library area allows you to load a saved material library file. 

The middle area of the Materials Library dialog box is used to preview materials, 
import materials into the drawing, and export materials from the drawing into the 
current library. Picking the Preview button renders a small preview image of the material 
selected in either the Current Library area or in the Current Drawing area. The rendered 
preview appears in the square above the Preview button. Below the button is a drop- 
down list from which you can select Sphere or Cube. This specifies the shape of the 
object in the preview. 

To make a material available in the current drawing, select the material name in 
the list in the Current Library area. Then, pick the Import button. The material is 
loaded into the current drawing and its name appears in the list in the Current 
Drawing area. A material cannot be assigned to an object until it is imported into the 
current drawing. 


Creating a Material Library 


As you make changes to the current material library, you will want to save it or 
create a new library. A new library can also be created from only the materials in the 
current drawing. The Materials Library dialog box is used to save or create a material 
library. 

To save all material definitions in the current drawing as a new library, pick the 
Save As... button in the Current Drawing area. The Library File dialog box appears. 
This is a standard Windows "save as" dialog box. The only file type available is the 
MLI file type. Name the library file and specify a location. Then, pick the Save button 
to save the file. 

If a material definition is created or modified, you can add it to the current mate- 
rial library. Highlight the material name in the list in the Current Drawing area. Then, 
pick the Export button. The material definition is added to the current material 
library. If a material with the same name already exists in the current material library, 
a dialog box appears allowing you to rename the material being added or overwrite 
the existing definition. 

The Delete button in the middle of the Materials Library dialog box permanently 
removes the selected material. If the material is selected in the Current Library area, 
the material is removed from the current material library. If the material is selected in 
the Current Drawing area, the material is removed from the current drawing. 

When changes are made to the current material library, they are not automati- 
cally saved to file. The Save button in the Current Library area saves the current mate- 
rial library to file with its same name. Picking the Save As... button opens the Library 
File dialog box. This is the same "save as" dialog box used to save the materials in the 
current drawing to a material library file. 
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++ 


Start a drawing from scratch ог use one of your templates. 

Create a layer named Floor and draw a 10’ x 10’ floor with the 3DFACE 
command. 

Insert the door from p25-1 and the window from p25-2 into the drawing. Explode 
the blocks and place them on a layer named Frame. Be sure the faces used for the 
glass remain on the Glass layer. Use the diagram below for placement. 

Create a layer named Walls, and use the 3D face command to draw walls 
around the door and window. See diagrams below. 

Create a layer named Table, and use solids to construct the table shown below. 
Make the table 3’ x 3’ with 2” x 2” legs and 32” high. Union the legs and the 
tabletop together. 

Create a layer named Chair and use solids to construct the chair shown below. 
Union the legs, seat, and back together. Add a cushion to the chair on a Cushion 
layer but do not union it to the chair. 

Add a drinking glass to the top of the table on a layer named Cup. 

Add a bowl on the table on a Bowl layer. 

Access the Materials Library dialog box and import materials that you may 
want to use on your geometry. 

Save the drawing as ex26-2. 


Top 
View 


Front 
View 


Left 
View 


Applying Materials 


Once materials are loaded into the current drawing, they must be assigned to 
objects. The Materials dialog box is used to assign materials to geometry, Figure 26-15. 
To access this dialog box, select Materials... from the Render cascading menu in the 
View pull-down menu, pick the Materials button on the Render toolbar, or type rmat 


at the Command prompt. 


The Materials dialog box includes a list of materials in the current drawing. This 
list is the same list that appears in the Current Drawing area of the Materials Library 
dialog box. Only materials that appear in this list can be assigned to geometry in the 
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Figure 26-15. 
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drawing. To open the Materials Library dialog box, you can pick the Materials 
Library... button in the Materials dialog box. 

To find out which material is currently assigned to an object in the drawing, pick 
the Select button in the Materials dialog box. The dialog box is temporarily hidden 
and you can select an object. The Materials dialog box is then redisplayed with the 
material assigned to the object highlighted in the list. 

There are three basic ways that can be used to apply a material to objects in the 
scene. You can choose to pick individual objects using the cursor. You can also choose 
to assign a material to all objects on a given layer. Finally, you can assign all objects 
of a given color the same material. 

To assign a material by picking individual objects, you must first select the mate- 
rial to apply in the Materials: list. Then, pick the Attach button in the Materials dialog 
box. The dialog box is temporarily hidden and you can select the objects to which you 
want the material assigned. When finished picking objects, press the [Enter] key to 
return to the Materials dialog box. 

To attach a material to all objects of the same color, you do not need to first select 
the material in the Materials: list. Pick the By ACI... button in the Materials dialog box 
to display the Attach by AutoCAD Color Index dialog box, Figure 26-16. On the left of 
this dialog box is a list of all materials in the current drawing. On the right of the 
dialog box is a list of all AutoCAD Color Index (ACI) numbers, from 1 to 255. Select 
a material on the left and a color on the right. Then, pick the Attach button in the 
middle of the dialog box to assign the material to the color. The material name now 
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appears next to the ACI number. Continue assigning materials as needed. Then, pick 
the OK button to return to the Materials dialog box. 

To assign a material to all objects on a given layer, pick the By Layer... button in 
the Materials dialog box. You do not need to first select a material. The Attach by Layer 
dialog box is displayed, Figure 26-17. The options in this dialog box are similar to 
those in the Attach by AutoCAD Color Index dialog box. On the left of the dialog box 
is a list of all materials in the current drawing. On the right is a list of all layers in the 
drawing. Select a material on the left and a layer on the right. Then, pick the Attach 
button. The material name now appears next to the layer name. Continue assigning 
materials as needed. Then, pick the OK button to return to the Materials dialog box. 

If an object has a material assigned to it, you can remove the material by picking 
the Detach button in the Materials dialog box. The dialog box is closed and you can 
select objects from which to detach any assigned materials. If materials are assigned 
by color or layer, the material must be detached by color or layer. The Attach by 
AutoCAD Color Index and Attach by Layer dialog boxes each have a Detach button. 
These buttons are used to detach by color or detach by layer. 


Modifying and Creating Materials 


There may be times when the materials supplied in the default material library 
do not meet your needs. Existing materials can be customized. In addition, new mate- 
rials can be created. The Materials dialog box is the starting point for modifying an 
existing material or defining a new material. 

To change the definition of an existing material, first load the material into the 
drawing. Then, in the Materials dialog box, select the material name and pick the Modify... 
button. The Modify Material dialog box is displayed, Figure 26-18. Adjust the material 
definition as needed. When finished modifying the material, pick the OK button to 
return to the Material dialog box. 


Figure 26-17. 
The Attach by Layer dialog box is used to assign a material to all objects on the same layer. 
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You can create a new material from scratch based on one of four basic material 
types. The basic material types are standard, granite, marble, and wood. These mate- 
rial types share many of the same attributes, but each also has its own unique attrib- 
utes. To create a new material, first select the type in the drop-down list below the 
New... button in the Material dialog box. Then, pick the New... button. A “new mate- 
rial” dialog box is displayed. See Figure 26-19. 

First, name the new material in the Material Name: text box. Use a logical name 
that indicates what the material represents, such as GREEN BOTTLE or RUSTED 
METAL. After the material is named, you must adjust the material properties. The 
material properties define how the material appears when rendered. AutoCAD calls 
material properties attributes. As you adjust material attributes, use the Preview 
button to view a sample of the material. 

Some material attributes can have an image file applied to create special effects. 
This is called material mapping. When an image is applied to an attribute and the 
material is applied to an object, mapping coordinates are used to orient the image on 
the object. Mapping coordinates are instructions on how an image or material is to be 
placed. Mapping coordinates can be adjusted. 


Figure 26-19. 
The New Standard Material dialog box is used to create a new standard material. 
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Draw the objects shown below as solids using your own dimensions. Draw 
each object on a separate layer. Each layer should have a different color 
assigned. 

Open the Materials Library dialog box. Load the following materials into the 
current drawing. 

@ AQUA GLAZE 

@ SLATE L-PATTERN 

@ WOOD INLAY-B 

@ YELLOW GLASS 
Open the Materials dialog box. 

Assign the material AQUA GLAZE to the torus using the “by layer” option. 
Assign the material YELLOW GLASS using the “by color” option. 
Assign the materials WOOD INLAY-B and SLATE L-PATTERN by picking objects 
in the viewport. 

Render the drawing with the Render rendering type. Set the destination as the 
viewport. 

Render the drawing with the Photo Raytrace rendering type. Set the destina- 
tion as the Render Window. Make sure the Apply Materials check box is checked. 
Do a raytrace rendering again, this time with the destination set as a file named 
ex26-3.bmp. 
Save the drawing as ex26-3. 
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Lighting the Model 


Lighting is a very important part of a quality rendering. Lights can cast shadows 
and provide a realistic atmosphere in the rendering process. Without lighting, there 
are no shadows in the scene. Shadows are needed to “ground” objects, thus 
preventing “floating” objects. There are four types of lights in AutoCAD. These are 
ambient light, distant lights, point lights, and spotlights. Lights are represented in a 
viewport by icons. See Figure 26-20. 

An ambient light is similar to natural outdoor light just before sunrise. It has the 
same intensity everywhere in the drawing. All geometry in the scene receives the 
same amount of ambient light. Ambient light cannot create highlights or shadows. 
The intensity of the ambient light can be adjusted. However, do not use ambient light 
to provide the primary illumination for a scene. Ambient light can be turned off by 
setting the intensity to 0. The renderings you have created so far are lighted with only 
ambient light. Ambient light does not have an icon representation in the viewports. 

A point light is a light source that projects light rays in every direction, similar to 
a household lightbulb. The light rays are not parallel. The intensity of a point light 
attenuates, or "falls off,” over distance. This means the effect the light has on an 
object is less the farther the object is from the light. The intensity of a point light can 
be adjusted. In addition, a point light can be placed at any location in the drawing. 

A distant light is a light source that projects parallel light rays in one direction. 
This is very similar to sunlight. The sun is so far from the earth that when sunlight 
rays arrive, they are essentially parallel. The intensity of a distant light can be 
adjusted. In addition, a distant light can be placed at any location in the drawing. 

A spotlight is a light source that projects light rays in one direction. Unlike a 
distant light, the light rays from a spotlight are not parallel. They are projected in a 
cone shape. Spotlights have a hotspot and a falloff. The hotspot is in the center of the 
light's cone and the brightest part of the light. Light rays outside the hotspot atten- 
uate to the edge of the light's cone. This area is called the falloff. A spotlight provides 
no illumination outside the falloff cone. The intensity of a spotlight can be adjusted. 
In addition, a spotlight can be placed at any location in the drawing. 

Before adding lights, think about your model and how lights can be used to 
enhance specific design features. Some things to consider may be the brightness of 
lights, the number of lights used, whether the lights cast shadows or not, and the 


Figure 26-20. 
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Figure 26-21. 
The Lights dialog box contains settings for adjusting the ambient light source and for 
creating and modifying point, distant, and spotlights. 
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color of the lights. You can add as many lights into a drawing as you need. All lights 
can be turned on or off as needed. 

Lights are added to the drawing using the Lights dialog box, Figure 26-21. Open 
this dialog box by selecting Light... from the Render cascading menu in the View pull- 
down menu, picking the Lights button in the Render toolbar, or typing light at the 
Command prompt. 


Setting Ambient Light 


The Ambient Light area of the Lights dialog box contains settings to control 
ambient light. The slider bar and text box at the top of this area set the intensity of 
ambient light. The higher the value, the brighter the light. Turn off ambient light by 
setting the intensity to 0. 

By adjusting the Red, Green, and Blue slider bars, the color of ambient light can 
be changed. The Select Custom Color... and the Select from ACI... buttons also can be 
used to select a predefined color for ambient light. There can only be one ambient 
light source in a drawing. 


Adding a Foint Light 


To create a point light, open the Lights dialog box. Select Point Light from the 
drop-down list next to the New... button. Then, pick the New... button. The New Point 
Light dialog box is displayed, Figure 26-22. 

Name the point light in the Light Name: text box. The name can be a total of eight 
characters. Spaces are not allowed in the light name. 

The intensity of the point light is controlled with the slider bar and text box 
similar to the ambient light. The higher the value, the brighter the light. 

By default, AutoCAD creates the light in the center of the current viewport. To 
change the location, pick the Modify button in the Position area. The dialog box is 
temporarily hidden and you can pick a new location. When the location is picked, the 
dialog box is redisplayed. 

You can set the color of the light cast by the point light in the Color area. Use the 
slider bars, or the Select Custom Color... and the Select from ACI... buttons to adjust 
the color for the point light. 

Attenuation for the point light is set in the Attenuation area. Select the radio 
button for the attenuation calculation you want to use. Picking the None radio button 
means the light intensity does not fade over distance. 
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Figure 26-22. 
The New Point Light dialog box is used to create a new point light. 
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For the point light to cast shadows in the drawing, the Shadow On check box 
must be checked. Picking the Shadow Options... button displays a dialog box where 
you can make adjustments to the shadows. 

When all settings are made in the New Point Light dialog box, press the OK 
button. The light is created and you are returned to the Lights dialog box. The new 
light name is listed in the Lights: list. To modify the light, select it from the list and 
pick the Modify button. 


Adding a Distant Light 


To create a distant light, open the Lights dialog box. Select Distant Light from the 
drop-down list next to the New... button. Then, pick the New... button. The New 
Distant Light dialog box is displayed, Figure 26-23. 


Figure 26-23. 
The New Distant Light dialog box is used to create a new distant light. 
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Name the distant light in the Light Name: text box. The name can be a maximum 
of eight characters with no spaces. The intensity, color, and shadow areas have the 
same options as for a point light. 

The right-hand side of the New Distant Light dialog box is used to define the 
orientation of the light in the viewport. The Azimuth and Altitude settings determine 
the location of the distant light relative to the current UCS. The azimuth is the degrees 
from the north position. The altitude is the angle up from XY plan of the current UCS. 
Enter values in the text boxes or pick on the image tiles. The light source vector, or 
direction of travel from the light, is indicated in the Light Source Vector area. The 
vector settings and azimuth/altitude settings are interrelated. 

If using the distant light to simulate the sun, you may want to replicate the sun’s 
position at an exact date and time for an actual geographic location. Select the Sun 
Angle Calculator... button to display the Sun Angle Calculator dialog box. See 
Figure 26-24. Enter the date, time, and geographic location. When all settings are 
entered, pick the OK button to close the Sun Angle Calculator dialog box and load the 
settings in the New Distant Light dialog box. You can also load settings for a prede- 
fined location by picking the Geographic Location... button. 

When all settings are made in the New Distant Light dialog box, press the OK 
button. The light is created and you are returned to the Lights dialog box. The new 
light name is listed in the Lights: list. To modify the light, select it from the list and 
pick the Modify< button. 


Adding a Spotlight 


To create a spotlight, open the Lights dialog box. Select Spotlight from the drop- 
down list next to the New... button. Then, pick the New... button. The New Spotlight 
dialog box is displayed, Figure 26-25. This dialog box is similar to the New Point Light 
dialog box, except there are two additional settings. 

At the top right of the dialog box are Hotspot: and Falloff: sliders and text boxes. 
These settings determine the angle of the cone for the hotspot and falloff. The falloff 
angle cannot be less than the hotspot angle. 

When modifying the location of the spotlight, you are first prompted for the 
target point. The target is the point at which the light is aimed. Then, you are 
prompted for the light location. 

When all settings are made in the New Spotlight dialog box, press the OK button. 
The light is created and you are returned to the Lights dialog box. The new light name 
is listed in the Lights: list. To modify the light, select it from the list and pick the 
Modify button. 
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Exercise 26-4 


Ф Open ex26-3 and save it as ex26-4. 

@ Add a point light centered on the sphere and above it by about two sphere 
diameters. Turn on shadow casting for the light. Create a raytrace rendering 
with shadows in the Render Window. 

@ Add a distant light to the scene. Use your hometown, today’s date, and the 
current time for the position and direction of the distant light. Turn on shadow 
casting for the light. Create a raytrace rendering with shadows in the Render 
Window. 

Ф Adda spotlight located to the left and above the scene. Turn on shadow casting 
for the light. Also, set the light color to a deep green. Create a raytrace 
rendering with shadows in the Render Window. 

@ Make any adjustments to the lights as needed. Then, save a raytrace rendering 
with shadows to a file named ex26-4.bmp. 

@ Save the drawing. 
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Adjusting the Light Icon Scale 


In some cases, the icon representing a light may be too small to be useful. You can 
change the size of the light icon when needed. This is done in the Rendering 
Preferences dialog box. You can also change the light icon scale in the Render dialog 
box, however you must actually render the drawing to set the change. Open the 
Rendering Preferences dialog box by selecting Preferences... from the Render 
cascading menu in the View pull-down menu, picking the Render Preferences button 
in the Render toolbar, or by typing rpref or rpr at the Command prompt. 

The Rendering Preferences dialog box is exactly the same as the Render dialog box, 
except you cannot render from it. See Figure 26-26. In the Light Icon Scale: text box, 
enter a scale for the light icon. Generally, the scale factor for the drawing is a good scale 
factor to use for the light icon. After the light icon scale is changed, pick OK to close the 
Render Preferences dialog box. All light icons in the drawing are updated. 


Creating Scenes 


A scene in AutoCAD is similar to a photo studio. A scene consists of a named 
view and at least one light. After a scene is defined and saved, it can be selected as 
the “object” to render. When a scene is rendered, the defined view is rendered regard- 
less of what is currently shown in the current viewport. 

Before a scene can be created, at least one named view and one light should be 
created. Use the 3DORBIT or VPOINT command to obtain a view of your model that 
looks good. Then, save the view with a logical name. Create as many views as 
desired. Next, add lights to the drawing as needed. 

After views are created and lights added, a scene can be defined. To define a 
scene, select Scene... from the Render cascading menu in the View pull-down menu, 
pick the Scenes button in the Render toolbar, or type scene at the Command prompt. 
This displays the Scenes dialog box. See Figure 26-27. 

Select the New... button in the Scenes dialog box to create a new scene. This 
displays the New Scene dialog box. See Figure 26-28. Enter a name in the Scene 
Name: text box at the top of the dialog box. Then, select one of the named views. You 
can also choose to use the current view. Next, select the lights to include in the scene. 
Hold down the [Ctrl] key to pick multiple lights. You can also choose to use “all” 


Figure 26-26. 
Changing the light 
icon scale. 


Chapter 26 Presentation Drawings 


RPRÉF 
RPR 


View 
= Render 


Render 
toolbar 


® 


Render Preferences 


SCENE 


lights. Many scenes with different light combinations can be created. Pick the OK 
button to add the new scene to the drawing. 

To render a scene, open the Render dialog box. Select the scene you would like to 
render from the Scene to Render list. See Figure 26-29. Make any adjustments needed 
in the Render dialog box and pick the Render button. AutoCAD renders the scene to 
the current destination. If the destination is Viewport, the view defined in the scene is 
rendered in the viewport, regardless of the current view. 
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Exercise 26-5 


@ Open ex26-4 and save it as ex26-5. 

Ф Create two named views similar to those shown below. Name one view Left 
View and the other Right View. 

@ Create a scene named LFTPICT using the Left View, the distant light, and the 
point light. 

Ф Create a scene named RTPICT using the Right View, the spotlight, and the point 
light. 

@ Create raytrace renderings of both scenes. First render each to the Render 
Window, then to files named ex26-5a.bmp and ex26-5b.bmp. 

@ Save the drawing. 


Rendering Background 


A background in AutoCAD is similar to a backdrop on a movie set. It provides an 
image or solid color in front of which objects are rendered. By default, the back- 
ground is the color of AutoCAD’s drawing area. A background can be a solid color, a 
gradient of colors, an image, or the color of the drawing area. 
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To change from the default background, select Background... from the Render 
cascading menu in the View pull-down menu, pick the Background button on the 
Render toolbar, or type background at the Command prompt. The Background dialog 
box is displayed. See Figure 26-30. 

At the top of the Background dialog box are the Solid, Gradient, Image, and Merge 
radio buttons. Pick the radio button corresponding to the type of background you 
want to use. The Merge option uses the background color of the AutoCAD drawing 
area as the background for the rendering. The other three options are described in the 
next sections. Use the Preview button to see a preview of the defined background. 

The Environment area of the Background dialog box is used to specify what is 
reflected from the background by reflective surfaces. By default, the Use Background 
check box is checked. This specifies that reflective surfaces reflect the current back- 
ground. However, if this check box is unchecked, you can select an image file that is 
reflected in place of the current background. The image is mapped to an invisible 
sphere surrounding model. This is called the environment. Environmental reflections 
can only be seen in raytraced renderings. 


Solid Background 


When the Background dialog box is first opened, the default setting is Solid with 
the AutoCAD Background check box in the Colors area checked. With this check box 
checked, the background in the rendering is the same as the color of the drawing area. 
In effect, this is the same as selecting the Merge radio button. Uncheck the AutoCAD 
Background check box to choose a different solid color. Use the slider bars in the Color 
area to adjust the background color. 


Gradient Background 


A gradient background consists of two or three colors with a gradual transition 
between the colors. Figure 26-31 displays a rendering using a three-color gradient. 
Pick the Gradient radio button to define a gradient background. The Top, Middle, and 
Bottom color swatches in the Color area can be selected and, in turn, the color for each 
adjusted using the slider bars. Additionally, the lower-right corner of the dialog box 
contains options for setting the gradient colors. 

e Horizon. The value in this text box is a percentage that determines where the 


center of the gradient is to be placed. The slider bars can be used to adjust this 
value. 


Figure 26-30. 
The Background dialog box is used to add a background to your model. 
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Figure 26-51. 


A three-color gradient background. 
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e Height. The value in this text box is the percentage of the gradient dedicated 
to the middle color. If this value is 0, a two-color gradient is created of the 
bottom and top colors. 

e Rotation. The value in the text box is measured in degrees and controls the 
angle at which the gradient is created. 


Image Background 


Picking the Image radio button allows you to use a bitmap image as a back- 
ground. For example, you may want to use an image of an empty lot on which a 
building will be constructed. In this way, a 3D model of the proposed building can be 
created. The rendering then shows a realistic view of the proposed design on the 
existing property. Figure 26-32 illustrates the use of a background image. 

When the Image radio button is selected, the Image area in the lower-left corner 
of the dialog box is enabled. Pick the Find File... button to open the Background Image 


Figure 26-22. 

An image can be 
used as a back- 
ground, such as the 
clouds shown in 
this rendering. 


Chapter 26 Presentation Drawings 


dialog box. This dialog box is a standard Windows “open” dialog box. Locate the 
image file and pick the Open button. The name and path of the image file now appear 
in the Name text box in the Image area. Use the Adjust Bitmap... button to adjust the 
orientation of the background image. 


Exercise 26-6 


Open ex26-5 and save it as ex26-6. 

Add a gradient background to the drawing. 

Render the scene RTPICT to the Render Window. 

Change the background to an image. Use one of the TGA images in the 
AutoCAD\Textures folder as a background. 

Render the scene LFTPICT first to the Render Window, then to a file named 
ex26-6.bmp. 

Save the drawing. 
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Fog 


As you look far off into the distance, objects become obscured from the haze in 
the sky. This is considered to be fog in AutoCAD. Colors are used to represent the 
distance between your eye and the model. To use fog, select Fog... from the Render 
cascading menu in the View pull-down menu, pick the Fog button on the Render 
toolbar, or type fog at the Command prompt. The Fog/Depth Cue dialog box is 
displayed. See Figure 26-33. 

By default, fog is not turned on in a new drawing. Check the Enable Fog check 
box to turn fog on. Checking the Fog Background check box applies fog to the back- 
ground as well as the objects. After fog is enabled, use the settings in the top area of 
the dialog box to adjust the color of the fog. 

The Near Distance and Far Distance slider bars control where the fog starts and 
stops. The settings are percentages in relation to the viewer and the back clipping 
plane. A value of 0 is the point at which the viewer is “standing” in the model. A 
value of 1.0 is the back of the model. Use the slider bars to adjust the fog toward or 
away from the viewer. The Near Fog Percentage and Far Fog Percentage slider bars 
control the percentage, or “thickness,” of fog at the near and far distances. A value of 
0 is no fog and a value of 1.0 is 100% fog. 


Landscaping 


The purpose of presentation drawings is to visually communicate the final 
product, whether it is a building, road, park, bridge, or other constructed feature. In 
order to more fully represent the final product, accessory items that are not part of the 
actual model can be added. These “accessories” can include trees, bushes, people, 
and road signs. In AutoCAD, these “accessories” are called landscape objects. 
Landscape objects are simply bitmap images attached to special AutoCAD objects 
called vector objects. 


Figure 26-33. 


The Fog/Depth Cue 

dialog box is used Check to pa 
to enable and adjust turn on fog 
fog. s 


Adjust the 


fog color 
Near Distance: ‘LJ aJ | 
Ж Fanera [ш р кы 
Near Fog Percentage 1] 2] | 
Adjust the Ға Fog Percentage: E alkil 
near and far 
settings Cancel | нер | 


Chapter 26 Presentation Drawings 


View 


w Render 
= Fog... 


Render 
toolbar 


Fog 


LSNEW 


View 
= Render 
= Landscape 
New... 


Render 
toolbar 


К 


Landscape New 


LSNEW 


View 
= Render 
=» Landscape 
Edit... 


Render 
toolbar 


Landscape Edit 


990 


Adding Landscape Objects 


To add landscape objects to your drawing, select Landscape New... from the 
Render cascading menu in the View pull-down menu, pick the Landscape New button 
in the Render toolbar, or type Isnew at the Command prompt. This displays the 
Landscape New dialog box. See Figure 26-34. 

The list on the left contains the available landscape objects. Select an object from 
the list and pick the Preview button to view it. The height of the object can be specified 
below the preview window. Use the slider bar or enter the value directly in the text box 
to adjust the height. The height of the object is measured in current drawing units. 

The Geometry area is used to specify if the landscape object is made from a single 
face or two crossing faces. See Figure 26-35. To help understand this, you can think 
of a landscape object as a single 3D face or two intersecting 3D faces. The landscape 
images are attached to a single face when the Single Face radio button is selected. If 
the Crossing Faces radio button is selected, the image is attached to two faces inter- 
secting at 90°. This type of object creates a more realistic image in the rendering, but 
takes longer to render than the single face object. Checking the View Aligned check 
box keeps a single face object perpendicular to the view in the rendering. This allows 
the full detail to be seen in the rendering. If a crossing face object is used with the View 
Aligned check box selected, the crossing faces are oriented 45° to the view. 

After the landscape object is selected, the height set, and type of geometry 
selected, use the Position button to select a position for the object in the drawing. 
Then, pick the OK button in the Landscape New dialog box to place the object. 

When the View Aligned check box is used on the objects, AutoCAD always rotates 
the objects so they are perpendicular to the view. If the View Aligned check box is 
unchecked, the objects can be rotated with the ROTATE command. 


Modifying Landscape Objects 


The landscape objects can be modified with standard AutoCAD modifying 
commands such as ERASE, MOVE, and COPY. The objects can also be selected and 
modified using grips. 

The type of geometry, height, and position can be modified using the Landscape 
Edit dialog box. Open this dialog box by selecting Landscape Edit... in the Render 
cascading menu in the View pull-down menu, picking the Landscape Edit button in 
the Render toolbar, or typing Isedit at the Command prompt. You are prompted to 
select a landscape object. After the object is picked, the Landscape Edit dialog box 
appears. This dialog box is exactly like the Landscape New dialog box except that the 
landscape object list is unavailable. Adjust any of the other values to modify the land- 
scape objects and pick OK to update the object. 


Figure 26-34. 

The Landscape New 

dialog box allows Avallable 
you to add land- andecape 
cape objects to the biecto 
drawing. 


Library render fi 


Preview of 
selected object 
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OK | Cancel | Help | 


= Height 
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Figure 26-35. 

A landscape object 
set to “single face” 
is represented in the 
drawing with one 
triangular face. A 
landscape object set 
to “crossing faces” 
is represented in the Dawn Redwood 
drawing by two 
intersecting trian- 
gular faces. Notice 
how the two object 
render slightly 
different. 


Exercise 26-7 

> ex26-6 and save it as ex26-7. 
a single-face landscape object to the model. Select a tree and place it 
ilar to the one shown below. 
ender the scene RTPICT to the Render Window. 
Ф Edit the landscape object so it is a crossing-face object. Render the scene RTPICT 
_ to the Render Window. 
@ Make any adjustments needed. Then, render the scene RTPICT to a file named 

ех26-7 бтр. 

@ Save the drawing. 
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Chapter Test 


> 
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IUD KD M DC 


"Which command is used to create a hidden-line display? 
. Describe how you can simulate a hand-drawn perspective view starting with an 


AutoCAD drawing. 

Define rendering. 

How are objects rendered if a material has not yet been assigned? 

Identify the function of the Render dialog box. 

List the three rendering types. 

When creating 3D geometry in AutoCAD, is the face that points toward the 
viewer considered the "front face" or "back face"? Is this positive or negative? 
Define raytrace. 

Define autialiasing. 

What is the function of the Destination area of the Render dialog box? 


. What are the three options located in the drop-down list in the Destination area 


of the Render dialog box? 

List three things that can be done with a rendering created in the Render Window. 
When rendering to a file, what types of image files can be created? 

Define a material in AutoCAD. 

How can the materials in the current drawing be saved as a new material library? 
What is the default material library in AutoCAD? 

Explain the importance of lights in a rendering. 

Describe a point light. 

Explain the function and purpose of a distant light. 


. Describe the function and effect of a spotlight. 
. What is the purpose of the Sun Angle Calculator dialog box? 
. What does a scene consist of? 


Define a background in AutoCAD. 
List the four types of backgrounds available in AutoCAD. 


. Define fog in AutoCAD. 
. What is a landscape object? 


Which command(s) can be used to modify a landscape object once it is created? 


Architectural AutoCAD Drafting/Design/Presentation 


Drawing Probléms 


1. Create a shadow study of the movie theater on the site plan created in this text. Use 
solids to extrude the property map. Use solids or surfaces to create the building, 
walks, and parking areas. Add materials from the default material library. Create a 
distant light for the sun set to cast shadows. Save the drawing as p26-1. 


QTY OF JOHNSTONE 
STATE OF OREGON 


555 TAYLOR RD e 


2. Create the chess piece below. Use solids to create the piece and the base. Attach 
materials of your choosing. Add two point lights, one of which casts shadows. 
Save the drawing as p26-2. 


Sa 
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3. Open p25-7. Obtain a perspective view of the building similar to the one shown 
below using the 3DORBIT command. Draw a floor using a 3D face. Apply mate- 
rials to the different pieces of the building. Render the drawing to a file named 
p26-3.bmp. Save the drawing as p26-3. 


4. Open p26-3 and save it as p26-4. Add a point light to each room at the ceiling 
height. Adjust the intensity of each light. Add a 3D face to represent the ground 
outside the building. Add a dark blue/light blue/white gradient background to 
simulate a sky. Render the drawing to a file named p26-3.bmp. Save the drawing. 
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5. Open p26-4 and save it as p26-5. Add a roof and attach a transparent glass mate- 
rial to it. Add solid boxes to create a veneer around the building below the 
windows. Attach a brick material to the veneer. Add a distant light using your 
hometown and the current date and time as the sun setting. Render the drawing 
to a file named p26-4.bmp. Save the drawing. 


6. Open p26-5 and save it as p26-6. Add landscape objects to the exterior. Use both 
single and crossing faces. Also, experiment with the view align option. Render 
the drawing to the Render Window. Print the drawing from the Render Window. 
Save the drawing. 
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7. Open p25-6 and save it as p26-7. Add materials, lights, and a background to the 
kitchen. Render the drawing to the Render Window. Print the drawing from the 


Render Window. Save the drawing. 
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Learning Objectives 


Important Terms 


complex linetypes macro 
hard code script file 
hyperlink simple linetypes 


linetype definition files 


AutoCAD provides many options to customize the way you interact with and use 
the AutoCAD environment. By adjusting these options, you can configure AutoCAD to 
suit your own preferences as well as office standards. Custom toolbars and linetypes 

| сап be created to streamline workflow. This chapter introduces some of the customiza- 
| tion features found in AutoCAD. 


Using Hyperlinks in a Drawing 


A hyperlink is a feature common to many Web sites. By picking on a hyperlink, 
you are “transported” to a different location on the Web. You can incorporate hyper- 
links in your AutoCAD drawings to open another drawing file, text document, or 
Web page. The use of hyperlinks in a drawing allows a set of drawings to be tied 
together. In this way, the person reviewing the drawing does not have to search for 
all related drawings. Hyperlinks can also link to text documents or Web pages 
containing additional information concerning a particular feature, such as a piece of 
furniture. 
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HYPERLINK 


Insert 
= Hyperlink 
Standard 
toolbar 
w 
Саа) 


Insert Hyperlink 
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Figure 27-1. 

The Insert Hyperlink 
dialog box allows 
you to attach a 1. "Insert Hyperlink 
hyperlink to an 
object in the 
drawing. 


Help text Hyperlink 
displayed 


Link to: Text to display: ]Goodheart-Willcox Publisher: 


Recent 
Files 


Inserting a Hyperlink 


To add a hyperlink to the drawing, first draw an object to which the hyperlink 


. will be attached. Then, to attach the hyperlink, pick Hyperlink... from the Insert pull- 


down menu, pick the Insert Hyperlink button on the Standard toolbar, press [Ctrl]+[K], 
or type hyperlink at the Command prompt. If the drawing has not been saved, an alert 
box appears suggesting you save the drawing before attaching the hyperlink. Select 
the object to which the hyperlink should be attached and press the [Enter] key. This 
displays the Insert Hyperlink dialog box. See Figure 27-1. 

The Type the file or Web page name: text box at the top of the Insert Hyperlink 
dialog box is where you can type the complete path to the file or Web site being 
hyperlinked. If you are unsure of the location, use the Browse for: buttons. Pick the 
File... button to locate a file in a standard Windows "open" dialog box. Pick the Web 
Page... button to launch AutoCAD's Browse the Web dialog box. 

The Text to display: text box at the top of the Insert Hyperlink dialog box is used 
to enter a label for the object. The label is the help text displayed when the cursor is 
over an AutoCAD object with a hyperlink attached to it. Since this is a label, use a 
descriptive name. For example, you can have the label be the same as the hyperlink 
path. However, this may not be descriptive. Instead, use a short description of where 
the hyperlink leads. 

Once the hyperlink path and label are entered, pick the OK button to close the dialog 
box. The hyperlink is attached to the object selected during the command sequence. 


Using a Hyperlink 


When the crosshairs are moved over an object that includes a hyperlink, an icon 
appears next to the crosshairs that resembles a world with a paperclip. See Figure 27-2. 
To view the hyperlink, select the object to obtain the grip boxes. Then, right-click to 
display a shortcut menu, Figure 27-3. Select Hyperlink from the menu to access the 


hyperlink options. Pick the Open option to open the hyperlinked file in its native 
application. 
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Figure 27-2. 

When the cursor is 
moved over an 
object with a hyper- 
link, an icon is 
displayed next to 
the crosshairs indi- 
cating a hyperlink 
attached. 


h | 
oodheart-Willcox Publishers! 


Figure 27-3. 

After displaying 
grips on an object 
with a hyperlink, 
right-click to 
display this shortcut 
menu. Then, select 
Hyperlink to display 
the cascading menu 
and open the hyper- 
link. 


Sipe "“Goodheat. Wilcox Publisher 


Exercise 27-1 
@ In Windows Notepad, typea short description of a desk. Save the 
E Desc.txt. 

Ф. Start a new drawing from scratch or use one of your templates. 
Ф Draw a 48" x 30" desk. 

@ Draw a personal computer. 

Ф Use the HYPERLINK command to attach the Desk Desc.b« file you created in Notepad. 
@ Select the desk, right-click, and open the hyperlinked file. 

@ Save the drawing as ex27-1. 


document as 


Creating Script Files to Automate Drafting 


A script file is a list of commands that AutoCAD can run without input from the 
drafter. Scripts can be created to run a series of commands to perform repeated tasks, 
thus saving drafting time. Before creating a script, a good working knowledge of 
AutoCAD commands is needed. 
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A script file can be written in any ASCII text editor, such as Windows Notepad. 
Essentially, you type in the script file exactly what you would type on the AutoCAD 
command line. When creating a script file, one command or option is typed per line, 
just as when you type on the command line. A return at the Command prompt is 
represented in the script by pressing the [Enter] key. While you can use the space bar 
in place of [Enter] when working on the command line, do not use a space as a return in 
your script routines. The script will not function correctly. 

You cannot use a command in a script file that opens a dialog box. However, many 
commands normally display a dialog box. Some of these commands have a command- 
line-only equivalent. Many of these equivalent commands are simply the command 
preceded by a dash, such as -UNITS. The following is a list of common commands that 
display a dialog box and their command-line-only equivalents. 


Dialog Box Displayed 


Command-Line-Only 
Equivalent 


Command 


adore le п. 


Attribute Definition -ATTDEF 
ATTEDIT Edit Attributes -ATTEDIT 
BHATCH Boundary Hatch -BHATCH 


BLOCK 
BOUNDARY 
GROUP 
INSERT 
IMAGE 
LAYER 
LINETYPE 
OSNAP 
PLOT 
RENAME 
TOOLBAR 
UNITS 
VIEW 
VPORTS 
XBIND 
XREF 


Block Definition 
Boundary Creation 
Object Grouping 
Insert 

Image Manager 
Layer Properties Manager 
Linetype Manager 
Drafting Settings 
Plot 

Rename 
Customize 
Drawing Units 
View 

Viewports 

Xbind 


Xref Manager 


-BLOCK 
-BOUNDARY 
-GROUP 
-INSERT 
-IMAGE 
-LAYER 
-LINETYPE 
-OSNAP 
-PLOT 
-RENAME 
-TOOLBAR 
-UNITS 
-VIEW 
-VPORTS 
-XBIND 
-XREF 


In addition to using commands that are command-line only, the FILEDIA command 
turns off any “select file" dialog boxes that appear in certain commands. These dialog 
boxes are used when AutoCAD prompts you to select a file or to save a file to a loca- 
tion. The default value of 1 allows the dialog boxes to be displayed. A value of 0 disables 
the dialog boxes so a path name can be entered at the Command prompt. 


Writing a Script File 
The following is a command-line-only example of changing units, increasing 
limits, creating a layer and setting it current, and creating a rectangle on the current 


layer and around the limits for a new "scratch" drawing. The script file for this series 
of commands is shown in Figure 27-4. 
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Command: -units.! 


Report formats: (Examples) 
Шр Scientific 1.55E+01 

2 Decimal 15.50 

3. Engineering 1'-3.50" 

4 Architectural 1'-3 1/2" 

5 Fractional 15 1/2 
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With the exception of Engineering and Architectural formats, 
these formats can be used with any basic unit of measurement. 
For example, Decimal mode is perfect for metric units as well 
as decimal English units. 

Enter choice, 1 to 5 «default»: 4.1 

Enter denominator of smallest fraction to display 

(1, 2, 4, 8, 16, 32, 64, 128, or 256) < default >: 16. 


Systems of angle measure: (Examples) 
1. Decimal degrees 45.0000 

2. Degrees/minutes/seconds — 45d0'O" 

9. Grads 50.0000g 
4. Radians 0.7854r 

5. Surveyor's units N 45d0'0" E 


Enter choice, 1 to 5 « default »: 1.1 
Enter number of fractional places for display of angles (0 to 8) « default »: 0.1 
Direction for angle 0: 


East 3 o'clock e 
North 12 o'clock = 90 
West 9 o'clock = 180 


South 6 o'clock = 270 

Enter direction for angle O < default >: 0.1 

Measure angles clockwise? [Yes/No] < default > n- 

Command: limits. 

Reset Model space limits: 

Specify lower left corner or [ON/OFF] < default, default >: 0,0. 

Specify upper right corner < default, default >: 144',96'.1 

Command: zoom. 

Specify corner of window, enter a scale factor (nX or nXP), or 

[All/Center/Dynamic/E xtents/Previous/Scale/Window] «real time»: alli 

Regenerating model. 

Command: -layer 

Enter an option 

[?/Make/Set/New/ON/OFF/Color/Ltype/LWeight/Plot/P Style/Freeze/Thaw/LOck/Unlock/ 
stAte]: make. 

Enter name for new layer (becomes the current layer) «current»: border. 

Enter an option 

[?/Make/Set/New/ON/OFF/Color/Ltype/LWeight/Plot/Freeze/Thaw/LOck/Unlock]: color. 

Enter color name or number (1-255): 1 

Enter name list of layer(s) for color 1 (red) «BORDER»: border 

Enter an option 

[?/Make/Set/New/ON/OFF/Color/Ltype/LWeight/Plot/PStyle/Freeze 
/Thaw/LOck/Unlock/stAte]: 4 

Command: rectang 

Specify first corner point or [Chamfer/Elevation/Fillet/Thickness/Width]: 0,0. 

Specify other corner point or [Dimensions]: 144',96'.1 

Command: 
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Figure 27-4. 


А now Name of saved One entry Dlank line indicates 
queis з script file per line exiting the -LAYER command 
displayed in 
Windows Notepad, "4 
changes units, £) solup.sct - Notepad D ЧЕ 
limits, creates а new Бе Edt Seach pép E а: М 


layer, and draws а po 
rectangle. Notice 
only one command 
or option appears 
on each line. 


|border 
color 

i 

|border 


jrectang | 
9,9 | 
prese" | 


Ensure there is only one 
blank line at the end 


When creating the script file, press the [Enter] key after the last command line so 
AutoCAD knows there is a return after the last entry. Make sure there is only one 
blank line at the end of the script file. The final step is to save the text file with an SCR 
extension. 


Running a Script File 


SCR To run the script file, select Run Script... from the Tools pull-down menu or enter 
‘Tools © script or scr at the Command prompt. The Select Script File dialog box is opened. See 


æ Run Script... 


Figure 27-5. Locate and select the script file you want to run, then pick the Open 
button. The script file is initiated. 


Figure 27-5. 

Use the Select Script 
File dialog box to 
locate and open a 
script file to run. 


+- Select Script File — 
Look in. [ "| ACAD 2000 
Е [раа Links 


| | Plot Styles 
I PLOTTERS 
| & Previous Version Custom Files 
Render 


Desktop 


a 


TZI SAMPLE 
гура | )SUPPORT 
A >) TEMPLATE 


SJ TEXTURES 
J^) TUTORIAL 
I WebDepot 


. ПЕЕ] 


type | Script (“ scr) 
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Once the script file is initiated, AutoCAD reads the file one line at a time. Each 
function is performed in order. You may see the AutoCAD text window open and close 
several times during the script, depending on which commands are used in the script. 
If you watch the command line as the script runs, you can see all the commands and 
options appear in the same order they were typed in the script file. 


Troubleshooting a Script File 


If AutoCAD stops the script before completion, a problem in the script has occurred. 
Use the [F2] key to display the AutoCAD text window. Determine where the script failed, 
open the script file in an ASCII text editor, fix the problem, and save the script file. 
The most probable causes of a script not running are a space in a line or too many or 
too few returns at the end of the script. You should only have one blank line at the 
end of the script. Also, double-check the spelling of commands and options. Make sure 
all entries are valid. 


Exercise 27-2 


Ф Start a new drawing from scratch. 

Ф Type the command sequence given in the section Writing a Script File to change 

the units, limits, create a layer, and draw a rectangle. If correctly completed, a 

red rectangle should be created on the Border layer. 

Close AutoCAD without saving the drawing. 

Using Windows Notepad, create the script file shown in Figure 27-4. 

Save the file as setup.scr. 

Open AutoCAD and run the script file. The result should be exactly the same 

as it was when the commands were entered on the command line. 

Ф If the script file does not run properly, look over the file in Notepad. Fix any 
errors and save the file. Then, rerun the script. 

@ Save the drawing as ex27-2. 
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Customizing Toolbars 


Many AutoCAD commands have button equivalents that can be found on a 
toolbar. Toolbars generally contain a group of buttons for commands that logically go 
together. For example, all dimensioning commands have button equivalents in the 
Dimension toolbar. 

The default toolbar button configurations work well for most drafters in most 
situations. However, you may find that you always use certain commands in “groups” 
but the buttons are located on different toolbars. By creating your own toolbar with the 
“group” of commands you frequently use, your drafting can be streamlined. 


Professional 


Tip A toolbar can contain many buttons. Create buttons 
that will insert blocks, create layers, or set up drawing sheets. 


_ Any repetitive task can be automated and assigned to a toolbar 
button to help save time. 
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Philosophies on Customization 


There are two philosophies among users concerning the customization of 
AutoCAD. The first is to customize AutoCAD and replace the default settings. In 
some cases, AutoCAD or its support files may become corrupted. This situation may 
be difficult to correct and you may have to reload AutoCAD. Reloading AutoCAD 
means you lose any customization. 

The second philosophy is to customize AutoCAD and save the customization as a 
separate “version.” This keeps the original AutoCAD default settings in tact. Then, if 
AutoCAD needs to be reinstalled or a new version of AutoCAD is installed, the 
customized settings are not lost. In addition, if the customized settings corrupt AutoCAD, 
you can simply reload the default settings and start over without reinstalling AutoCAD. 

This text promotes the second philosophy where the default AutoCAD settings 
are retained. Your school or office may choose to use the “overwriting” philosophy. Check 
with your instructor or CAD manager before customizing AutoCAD in any way. 


Professional 
Tip See Appendix H File Management for ideas on how to 


manage drawing and customization files. 


Understanding the Menu System 


Before you begin customizing toolbars, a few concepts regarding AutoCAD’s 
menus and toolbars must be understood. Toolbar information in AutoCAD is written 
to a file called acad.mnu, or the AutoCAD menu file. The MNU file extension indicates 
the file is a menu file. The acad.mnu file contains all of the information needed to run 
all AutoCAD commands. This file is the default menu system loaded when AutoCAD 
is installed (before any customization). It may be helpful to think of the menu file as 
a command "template" to configure AutoCAD. 

After AutoCAD reads the acad.mnu file, another file is generated. This file is 
called acad.mns and is a menu source file. This file is the acad.mnu file reduced to the 
core AutoCAD commands. All user or programmer "comments" are removed. When 
a toolbar is customized or created, the information for the toolbar is saved to the 
acad.mns file by default, not the acad.mnu file. Once the acad.mns file is created, 
AutoCAD no longer reads the acad.mnu file unless the MENU command is used. 

At the same time AutoCAD generates the acad.mns file, a file called the acad.mnr 
file is created. This is a menu resource file, which is a binary file containing all the 
images used for toolbar buttons. 

Once the MNS file and the MNR file are created, AutoCAD generates a final file 
that is actually loaded each time AutoCAD is opened. This file is the acad.mnc file. 
The MNC file is a binary file that combines the commands from the MNS file and the 
images from the MNR file into a single file. 

The MENU command is used to load a menu, either the default or a customized 
menu. When the MENU command is entered, the Select Menu File dialog box is 
displayed, Figure 27-6. This dialog box allows you to search for an MNU, MNC, and 
MNS file to load. If you load an MNU file, AutoCAD redefines and overwrites the 
existing MNS, MNR, and MNC files. When the selected MNC, MNS, or MNU file is 
loaded into AutoCAD, all other menus are removed. 
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Figure 27-6. P. 
The Select Menu File Files in the 
dialog box allows 


current folder 


you to load the ‘Select Menu File 
eer MM Lr 
MNU files. сама mu. 


Favotiles 


Ment Files (* mnc;".mns) 


Select the 
file type 


The MENULOAD command can be used to load additional menus or parts of addi- 
tional menus. This command opens the Menu Customization dialog box. See Figure 27-7. 
In the Menu Groups tab, pick the Browse... button to select a menu file to load. Then, 
in the Menu Bar tab, pick the custom menu in the Menu Group: drop-down list. 
Highlight the pull-down menu to add in the Menus: area. Then, pick the Insert 
button. The new pull-down menu is inserted before the pull-down menu that was 
highlighted in the Menu Bar: area. 


Figure 27-7. == 
The Menu Bar tab oaded menu 


of the Menu 
Customization 
dialog box is used 
to add custom 
menus from loaded 
menu groups into 
AutoCAD. 


Custom pull-down menu Custom pull-down menu added 
within the loaded menu between Dimension and Modify 
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Creating a Custom Menu File 


With an understanding of how menus work within AutoCAD, you can create a 
menu file (MNU) to load into AutoCAD before customizing any toolbars. An MNU 
file can be written in an ASCH text editor, like Windows Notepad. For this discussion, 
Notepad is used. When Notepad is started, a blank document appears on the screen. 
Press the [Enter] key to create a blank line. 

А menu must have a unique name when loaded into AutoCAD. The menu name 
is listed in the Menu Customization dialog box when the menu is loaded. The name 
can be anything as long as it is not named the same as one of the AutoCAD menus. 
On the second line of the Notepad file, type ***MENUGROUP=menu file name. See 
Figure 27-8. The three asterisks (***) in the menu represent a major section in the 
menu. The word MENUGROUP indicates the following menu strings belong to the 
name specified in the line. 

Now, save the Notepad file with the MNU extension. Name the file the same 
name as the menu. In this example, the file name is Custom_Menu.mnu. If you save the 
menu file in the AutoCAD \Support folder, AutoCAD will find the menu file when it 
is loaded. However, to keep AutoCAD “stock,” it is better to save the menu file ina 
folder you create that will be used strictly for menu-related items. Refer to Appendix H 
for ideas on how to create a file structure for saving customized files. 


Exercise 27-5 


Ф Open Windows Notepad. 

Ф On the second line, type *** MENUGROUP- My. Menu. 

@ Save the file to the folder that will contain your custom menu items. Name the 
file My. Menu.mnu. 

@ This file is used in later exercises. 


Figure 27-8. 

The ***MENUGROUP= 
string indicates any 
menu strings in the 
menu file belong to Ф Search Нер 
the name of the menu 
identified after the = 
sign, CUSTOM_MENU 
in this case. 


Second line of Menu name 
the menu file 


xxxHENUGROUP-CUSTOM MENU 
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Loading the Menu File into AutoCAD 


Once you have created the menu file, the menu needs to be loaded into AutoCAD. 
The AutoCAD profile keeps track of which menus are loaded so future sessions of 
AutoCAD using the profile have all of the menus loaded. To load the custom menu, 
type menuload at the Command prompt. The Menu Customization dialog box is displayed. 
Use the Browse... button in the Menu Groups tab to locate your menu file. 

Picking the Browse... button displays the Select Menu File dialog box. By default, 
this dialog box is looking for MNC and MNS files. Use the Files of type: drop-down 
list to change to the Menu Template (*.mnu) option. This allows you to search folders 
for custom menu files. Once you have located your menu file, pick the Open button. 
This opens the menu and returns you to the Menu Customization dialog box. 

The path and the menu file name are now displayed in the File Name: text box. 
However, the file is not yet loaded. Pick the Load button to load the menu file, 
Figure 27-9. Once you pick the Load button, a warning appears indicating that 
loading a menu file overwrites the menu source file and deletes any toolbar customiza- 
tions. See Figure 27-10. If you have not created any customizations, press the Yes 
button. 


Figure 27-9. ШЕ Дед 


menu file 


The Menu 
Customization 
dialog box is used 
to load additional 


menus. 
А22 
| C:\Dratter A\Custom_Menu 
" 
[C\DratterA\Custom Menumu 
Figure 27-10. 
When loading a menu 
file, AutoCAD 


displays a warning 
message. Unless 
custom toolbars have 
been saved to the 
MNU file, do not 
select Yes. 
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Add the folder where menu files are saved to the 
AutoCAD support file search path. Otherwise, AutoCAD will 


not find the menus when it is launched. 


Exercise 27-4 


€ 
Ф 


Ф 


Launch AutoCAD. 

In the Files tab of the Options dialog box, add the folder where you saved the 
menu file from Exercise 27-3 to the search path. Close the Options dialog box. 
Type menuload at the Command prompt. 


@ Use the Browse... button in the Menu Customization dialog box to locate and 


++ 


open your custom menu file. 
Use the Load button to load the menu file. 
Close the Menu Customization dialog box. 


Creating a Custom Toolbar for Your Menu 


After you have loaded your custom menu file, you can begin creating toolbars. 


Right-click on any toolbar button to get the toolbar list. At the bottom of the list, select 
— the Customize... option. See Figure 27-11A. This displays the Customize dialog box 


View 


with the Toolbars tab active. See Figure 27-11B. You can also open the dialog box by 


ны selecting Toolbars... from the View pull-down menu or by typing toolbar at the Command 
prompt. 
Figure 27-11. "m 
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shortcut menu. Й Toolbars in the Pick to create 
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Select the New... button in the dialog box to create a new toolbar. This displays 
the New Toolbar dialog box. See Figure 27-12. Type a name for your toolbar in the 
Toolbar Name: text box. In the Save toolbar in menu group: drop-down list, select the 
name of the custom menu. By assigning the toolbar to the custom menu group, it is 
added to the custom menu source file and not AutoCAD’s. When you press the OK 
button, a new “blank” toolbar is created at the top of the AutoCAD screen. The Customize 
dialog box remains open. See Figure 27-13. Drag the toolbar to a blank area on the 
drawing screen to see the toolbar easier. 


EXERCISE 27-5 


@ Open the Customize dialog box. 

@ In the Toolbars tab, pick the New... button. 

@ Create a new toolbar named My Toolbar. Save the toolbar with the My_Menu file 
created earlier. 

@ Move the new toolbar to an open area beside the Customize dialog box. Leave 


the dialog box open. 
1 Figure 27-12. Мате tne 
EOM. Toolbar toolbar [I RN ЖЕТ 
dialog box. Enter a BN [RR 
name for your 0 MESGUICIHINMNI 
toolbar and assign a [LO IT c 
menu group so i Select which menu uice -] 
your custom toolbar the toolbar is aR ояр 
is assigned. associated with E | 


5 Figure 27-13. 
Drag the new 
“blank” toolbar to 
an open area so it is 
easier to see. 


New Drag toan 
toolbar open area 


a 
‚А 
I 
© an 
Ed 
О 
гє T. 
P TN 
O, fv. Show Тоо ge on toolbars 
By x [v Show shortcut keys m Tooll ps 
By 
r3 
iu y 
CH pu 
А 2 


{Command menuload E : " 
{Menu loaded successfully  MENUGROUP 1 “Drafter A^Custaom Menu 


[Command «11 


' Press the Chil kev to prevent боскта _ - E eam 


Chapter 27 Customizing AutoCAD 1009 


1010 


Adding Commands to the Custom Toolbar 


With the “blank” toolbar created, you can begin adding buttons. Open the Customize 
dialog box if it is not already open. Then, pick the Commands tab. See Figure 27-14. 

The AutoCAD commands are grouped in different categories. The categories are 
shown in the Categories list in the Commands tab. The commands available in the 
category selected in the list are shown in the Commands list on the right side of the 
tab. When a command is picked in the Commands list, a description for the command 
appears in the Description: area at the bottom of the tab. 

To add a command to the new toolbar as a button, first locate the command. For 
example, if you want to add the 3DORBIT command to the new toolbar, select View in 
the Categories list. Next, locate the command in the Commands list. Select the 
command with the mouse and hold down the mouse button. Drag the command to 
the new toolbar and drop it where you want it. See Figure 27-15. Continue adding 
commands to the toolbar as needed. 

Commands from different categories can be placed on one toolbar. As you drag 
and drop the desired buttons to the toolbar, AutoCAD assembles the menu informa- 
tion for the toolbar’s menu source file (MNS). 

There is a category called User defined. This category does not include any 
commands, but has two blank buttons that can be added to a toolbar. These buttons 
can be customized to perform AutoCAD functions. 

When you are finished adding buttons to the toolbar, press the Close button in 
the Customize dialog box. AutoCAD writes the toolbar information to the menu source 
file. Since the toolbar was set to be saved to the Custom_Menu file, the button infor- 
mation is written to the Custom_Menu.mns file. 


Figure 27-14. 


The Commands tab Command Commands available 
of the Customize categories in the selected 


dialog box contains category 


commands that can 
be added as buttons 
to your custom 
toolbar. 
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Description of the 
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Figure 27-15. 
Drag and drop the 


Button added 


desired command 
onto a toolbar to U666& 168) =з ос у? „| 
create a button. - Sa eee 
- Wx a | 
сеза ne. LA тена | 
пем t lo 

ова seid biom. 
Dragging a button E nenuload — s 
to the toolbar [Menu loaded successfully MENUGROUP С \Drafter A\Custom_Menu = 


[Command f 
tr. es ce e wie Gi a ЖЫШ Eee ——— Е 


101525, 82412, 00000 — 1 - — iSNAFG 


Professional 
Tip If you drag a command from the Customize dialog box 


and drop it on an open area of the drawing screen, a new 
toolbar is created. 


Removing Buttons from a Toolbar 


If you add a toolbar button to a toolbar, you are not stuck with it. You can remove 
any button from any toolbar. Open the Customize dialog box. Then, select the button 
on the toolbar and drag and drop it to a blank part of the AutoCAD screen. This removes 
the button from the toolbar. It is also discarded from the menu. 


Exercise 27-6 


Ф Open the Customize dialog box. 

@ Select the Commands tab. 

@ Browse through the list of categories and commands. Drag and drop three 
commands of your choice onto your custom toolbar. 

@ Select the User defined category. Drag and drop the User Defined Button onto 
your toolbar. 

Ф Close the Customize dialog box. 
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Customizing Toolbar Buttons 


After commands are assembled as buttons on the toolbar, the buttons can be 
customized to perform any function desired. If you add a User Defined Button to a 
toolbar, you must then define the action the button should perform. You can also 
change the function of command buttons added to a toolbar. However, do not alter 
default AutoCAD command buttons. 

To assign a command to a “blank” button, open the Customize dialog box. Then, 
pick the Properties tab. See Figure 27-16A. The tab is blank except for a tip indicating 
to pick a button to customize. Pick the blank button on the toolbar. The tab label 
changes to Button Properties and the tab displays information related to the button. 
See Figure 27-16B. 


Figure 27-16. 

A— The Properties tab of the Customize dialog box is used to modify a button’s properties. 
Select the tab and then pick a button on the toolbar to modify. B—Once a button is selected, 
the tab is labeled Button Properties and displays the properties of the selected button. 


> 


Button Current button Fick a button 
tooltip text image image 


Button 
description 


Button 
macro 
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In the Name: text box, enter a name for the button. This name is used for the 
button tooltip. Below the Name: text box is the Description: text box. Type a short 
description of the button and its function in this text box. This description is displayed 
on the AutoCAD status bar when the cursor is over the button. 

At the bottom of the Button Properties tab is the Macro associated with this button: 
area. This area is the “computer code” for the function performed by the button. This 
area is described in the next section. 

On the right side of the Button Properties tab are options for changing the image 
on the button. A preview of the current image is shown large size in the upper-right 
corner. Changing the button image is discussed later in this chapter. 


Button Macro 


A macro is a set of multiple commands and options that run automatically once 
started. A script file is a form of macro. The Macro associated with this button: area at 
the bottom of the Button Properties tab in the Customize dialog box is where a macro 
is entered for a button. For a "blank" button, the entry ^C^C is placed in this area. This 
entry stands for "cancel" "cancel," which means the default action of the button is the 
same as pressing the [Esc] key twice. In many cases you want to start your macros 
with two cancels. This ensures any active command is completely exited before 
performing any functions. However, if the macro performs a transparent function, 
you would riot start the macro with ^C^C. 

A macro is written much like a script file. However, the commands in a macro are 
written in one long line as opposed to one command on each line, as in a script file. 
The information you add to the macro must be commands that can be typed at the 
Command prompt. If a command displays a dialog box, AutoCAD reads the macro 
up to that command, displays the dialog box, and stops. Refer to the list of commands 
given earlier in this chapter that do not bring up dialog boxes. The following syntax 
characters can be used in the macro area. 


on the command line. Two cancels are used to exit from some 
commands, such as turning grips off. 


; (semicolon) [Enter] The semicolon acts as a return or enter on the keyboard. 


\ (backslash) User input. The backslash pauses the current command so the 
drafter can enter information at the Command prompt. For 
example, if the button will prompt for a location, the backslash can 
be used to pause the macro so a coordinate can be entered. Once 
the coordinate is entered, the rest of the macro can be carried out. 


Figure 27-17A displays a macro that performs the same functions as the script 
you created in Exercise 27-2. Notice each command or entry is separated by a semi- 
colon. The semicolon is where you would normally press the [Enter] key if typing the 
commands at the Command prompt. Also notice how the commands are automati- 
cally “wrapped” to the next line in the text box. This does not mean there is a return 
at the end of the line. 

Figure 27-17B displays a macro that loads and runs the script file you created in 
Exercise 27-2. The FILEDIA command set to 0 is used to turn off the Select File dialog 
box, which would normally be displayed when using the SCRIPT command. The 
path to the script file location is added so the SCRIPT command can locate the file. 
The path directories are separated with forward slashes instead of backslashes. This 
is because the backslash is used in a macro for user-input information. Also, the entire 
path is enclosed in quotation marks so AutoCAD understands the complete path. At 
the end, FILEDIA is set to 1 so dialog boxes are enabled again. 
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Figure 27-17. 
A—The script file 
commands from 
Exercise 27-2 
written in macro 
form and entered 
for the button. 
B—The macro that 
loads and runs the 
script file created in 
Exercise 27-2 is 
entered for the 
button. 


- "Customize “or A 


{Runs Drawing Limits Script 


{Runs the script setup. scr to set drawing limits, 
[create the Border layer, and draw a rectangle. 


1°C*Chledia;O;scnpt;"c: /Drafter A/setup. scr'sfiledia.1, 


Modifying a Button Image 


After the macro has been entered, a button image can be created and assigned to 
the button. At the bottom of the Button Image area of the Button Properties tab is a 
graphic listing of button images currently used by AutoCAD. You can scroll through 
the listing and select one of the images for the button. An image can also be selected 
from the listing and modified. 

To modify an existing image, pick the image in the list. The image is displayed 
large size in the preview. Then, pick the Edit... button above the list. To start a new 
image from scratch, simply pick the Edit... button with a blank image shown in the 
preview. The Button Editor dialog box is displayed, Figure 27-18. 

The button editor contains drawing tools and a color palette. By default, the 
button includes 16x16 pixels. If AutoCAD is set to use large buttons, the button 
displays 32x32 pixels. Create an image using the tools available. To use a saved image 
file as the button image, pick the Open button and open the image. Once open, the 
image can be modified. 

To save the button image to a file for future use, pick the Save As... button. Then, 
specify a name and location. If you pick the Save button, AutoCAD saves the bitmap 


under a generic name. Generic names can make it hard to find and modify a bitmap 
at a later date. 
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Figure 27-18. 

The Button Editor 
dialog box allows 
you to customize a 
button image. 


Pick to open an Preview Tools Drawing Color 
existing image file area palette 


When you are finished creating or customizing the button, press the Close button. 
If you have not saved the changes, you are prompted to do so. Then, the Button 
Properties tab of the Customize dialog box is returned. Press the Apply button to apply 
this information to your button. See Figure 27-19. When the Customize dialog box is 
closed, the changes are written to the menu source file. 


Professional 


Tip When saving button images, place them in the same 
folder as your custom menu files. Since AutoCAD must be 


set up to look in that folder for the menu, it will find the 
| image files for the buttons as well. 
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Exercise 27-7 


Ф Open the Customize dialog box. 

@ Pick the Properties tab. Then, pick the “blank” button on your custom toolbar 
(My Toolbar). 

Name the button Drawing Limits Setup. 

Type a short description of the button indicating it sets up a new drawing. 
Write the following macro in the Macro associated with this button: area. 


4 6 


ACAC-units;4; 16; 1;0;0;n;limits;0,0;144',96';z00m;all; 
-layer;make;border;color; 1;border; ;rectang;0,0;144',96'; 


@ Starting with the “blank” button, edit the button image to create an image of your 
own design. It should be representative of what function the button performs. 

@ Save the button image as setup.bmp in the same folder where the custom menu 

file is saved. Close the Button Editor dialog box. 

Add another blank button to your custom toolbar. 

Pick the Button Properties tab in the Customize dialog box. Pick the blank 

button you just added to display its properties. 

Name the button Detail Bubble. 

Add a description indicating this button draws detail bubbles. 

Write the following macro. Notice the user-input step, which allows the drafter 

to select the circle center. 


++ 


4% 


ACC circle;\.5;dtext;justify;mc;cen;\;.25;0; 


@ Edit the blank button image. Save the button image as detail_bubble.bmp in the same 
folder where your custom menu file is saved. Close the Button Editor dialog box. 

@ Test the two custom buttons. If the buttons do not function correctly, double- 
check the macros to ensure the correct commands and options are being used, 
and semicolons are correctly placed. 


Saving the Toolbar Information to the Menu File 


When a toolbar is customized, the information is saved to the MNS file of the menu 
group to which the toolbar is associated. In the above examples, My Toolbar is created in 
the MNS file for the Custom_Menu menu group. However, if the Custom_Menu.mnu (not 
MNS) file is reloaded, toolbar customization is lost. To prevent this problem, the infor- 
mation from the menu source file needs to be placed in the menu file (MNU). Then, if 
the menu file (MNU) is reloaded, the custom toolbar information is also reloaded. In 
addition, the custom menu file is available for use with future versions of AutoCAD. 

The menu file (MNU) and the menu source file (MNS) are both ASCII text files. 
This means you can use Windows Notepad to open and modify these files. When the 
menu source file (MNS) is opened in Notepad, notice that AutoCAD has written the 
toolbar information into the file. See Figure 27-20. Under the ***MENUGROUP= 
section you added earlier, a new section named ***TOOLBARS has been added. This 
section contains the information for your toolbar. Below the ***TOOLBARS section a 
***HELPSTRINGS section has also been added. This section contains the help strings 
you entered for the buttons as well as the help strings for the AutoCAD buttons. 

To save the information to the MNU file, simply save the MNS file from Notepad 
with an MNU file extension. Save in the same menu folder and overwrite the initial 


MNU file you created. This ensures the toolbar information is reloaded if the menu is 
ever reloaded. 
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Figure 27-20. 
The new toolbar information is saved to the Custom_Menu.mns file, shown here opened in 
Windows Notepad. 


Custom toolbar 
information 


ife - C:\Drafter fNCustom Menu.mnu 


xx*MENUGROUP=C:\Orafter A\Custom_Nenu 


| 

***TOOLBARS | 
*«MY TOOLBAR 

IO Му Toolbar 8 [ Toolbar("Hy Toolbar", Floating, Show, 223, 38, 1)] | 

] 

| 


IO 3dorbit б — [ Button("30 Orbit", “ICON 16 3DORBIT", "ICON 16 300RBIT")]' 3dorbit 

IO Gouraud 8  [ Button("Gouraud Shaded", "ICON 16 GOURRUD", "ICON 16 GOURAUO")]$tH-$(if,$(and,$(ei 
ІО 2doptim 6 — [ Button("20 Vireframe", "ICON 16 200PTIM", "ICON 16 200PTIM")]$M-$(if,$(and,$(eq,: 
I0 UserButton 8 [ Button("Runs Orawing Limits Script", "ICON9169.bmp", "ICON 16 BLARNK'")]^C^CFiled: 


ID UserButton 1 [_Button(“Oetail Bubble", '"ICONSA467.bmp", "ICON 16 BLANK") ]^C^Ccircle;X.5;dtext;j 


***HELPSTRINGS 

10_2D0PTIM_G [Set viewport to 20 wireframe: SHAODEMOOE 2] 

I0 300RBIT & [Controls the interactive viewing of objects in 30: 300RBIT] 

I0 USERBUTTON 8 [Runs the script setup.scr to set drawing limits, create the Border layer, and dr. 
ІО USERBUTTON 1 [Creates a bubble for details.] 

IO GOURRUO ө [Set viewport to Gouraud shaded: SHAOENMOOE G] 


End of AutoCAO menu file - C:\Orafter &NCustom Henu.mnu 


The last thing to do is hard code your saved button image file names into the 
menu. Hard code means to fix the image file name to the desired button. The toolbar 
button string includes two areas for button names to be hard coded. See Figure 27-21. 
The first area after the button name is for the name of the 16x16 button image. Replace 
the named.bmp file in quotes with the name of the image file you created when 
customizing the button. The second area after the button name is for the name of the 
32x32 button image. 


Figure 27-21. 

The "code" for a toolbar indicates the name and current on-screen location. The "code" for a 
button indicates the name for the button. You can also embed the name of a button image in 
the "code" by replacing the default 16x16 or 32x32 image name. 


Toolbar 
name 
^s 


***xTOOLBARS 
xxMY TOOLBAR 
ID My Toolbar 8 [ Toolbar("HMy Toolbar", Floating, Show, 223, 38, 1)] 

IO 3dorbit 0 [ Button("30 Orbit", "ICON 16 S3OO0RBIT", "ICON 16 3DORBIT")]* 3dorbit 

IO Gouraud 8 — [ Button("Gouraud Shaded", "ICON 16 GOURAUD", "ICON 16 GOURQUD")]$M-$(if,$(and,$(e: 
IO 2doptim 8  [ Button("20 Vireframe", "ICON 16 200PTIM", "ICON 16 2DOPTIM")]$H-$(iF,$(and,$(eq,: 
IO UserButton 0 [ Button("Runs Drawing Limits Script", "ICON9169.bmp", "ICON 16 BLANK’) ]^с^сғілеа 


I0 UserButton 1 [ Button("üetail Bubble", "ICONS467.bmp", "ICON 16 BL8NK")]^C^Ccircle;X.5;dtext;j! 


74 
Button Default 16x16 Default 32x32 
name image file image file 
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Exercise 27-8 


Ф Open your Custom Menu.mns file in Windows Notepad. 

@ Change the default AutoCAD button image name for the Drawing Limits Setup 
button to setup.bmp. 

@ Change the default AutoCAD bitmap name for the Detail Bubble button to 
detail bubble.bmp. 

@ Save the file as Custom Menu.mnu, overwriting the existing file. 


Customizing Linetypes 


AutoCAD linetype definition files contain the information needed by AutoCAD 
to create and display a given linetype. These files have a LIN file extension. Linetype 
definition files are ASCII text files that can be opened and edited in Windows 
Notepad. 

AutoCAD linetypes are made up of dots, dashes, and spaces, and can contain 
embedded shape or text objects. There are two general categories of linetypes. Linetypes 
that contain only dots, dashes, and spaces are considered simple linetypes. Linetypes 
that contain shapes and text in addition to dots, dashes, and spaces are considered 
complex linetypes. 

In Chapter 5 of this text, the Linetype Manager is introduced. When loading line- 
types, the Load or Reload Linetypes dialog box is displayed listing the linetypes avail- 
able to load into AutoCAD. See Figure 27-22. The default linetype definition file is the 
acad.lin file. At the top of the Load or Reload Linetypes dialog box is the File... button. 
Picking this button allows you to open different linetype definition files. 

To begin creating a custom linetype, first open the acad.lin file in Windows Notepad. 
The file is located in the AutoCAD \Support folder. Once the file is open in Notepad, you 
can see the existing linetype definitions. See Figure 27-23. Before modifying the default 
acad.lin file, do a "save as" in Notepad and save the file under a different name. In this 
way, the original linetype definition file remains unaltered. 


Professional 


The -LINETYPE command can be used to create new 
| linetypes using command line prompts. Once you are expe- 
7 rienced in creating linetypes by editing the linetype defini- 
СГ tion file, this command may be a way to save time. 
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Figure 27-22. 
A—Pick the Load... 
button in the 
Linetype Manager 
dialog box to open 
the Load or Reload 
Linetypes dialog box. 
B—In the Load or 
Reload Linetypes 
dialog box, pick the 
File... button to open 
a custom linetype 
definition file. The 
acad.lin file is shown 
open here. Then, 
select the linetypes to 
load in the Load or 
Reload Linetypes 


Pick to load 
additional linetypes 


^Linetype Manager 


Continuous 


dialog box and pick 
the OK button. 
A 
Pick to load a different 
linetype definition file 
Load oi Heload Linetype 
scan й 
ACAD_ISQO2W100 150 dash _ 
ACAD_ISOO3W100 
JACAD_ISDO4W100 
АСАР 15005%/100 ISO long-dash double-dot — . — — 
ЖАСАР I5006w100 150 long-dash triple-dot ___ 
ACAD 1S007wW100 
ACAD 1S008w100 150 long-dash $һоп-Чазһ ___ 
ACAD_IS009Ww100 ISD long-dash double- short-das dash ___ 
ACAD ISO10w100 ISO dash dot E я 
ACAD ISO11wW100 
Figure 27-23. 


The acad.lin file 
opened in Windows 
Notepad. 


A single 
linetype definition 


AutoCAD Linetype Definition file 
Version 2.8 
Copyright 1991, 1992, 1993, 1995, 1996 by Autodesk, Inc. 


m" 
ча ча vs we we 


|*BORDER , Border = 

np oBin= 2570552201 9, = 125 
I*BURDER2SBorder (25x) CT 
а,.25,-.125,.25,-.125, 8,-.125 

xBORDERX2,Border (2x) ü 6 


B5 7805 5:5 120: — 5 78,5 


) CENTERX2,Center (2x) 
A:S- 555 5,—.5 


| «DASHDOT2 Dash dot (Sre og ee oe oo 
В,25,=-125 87 2125 
*DASHDOTX2,Dash dot (2x) 
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Defining Linetypes 


Each linetype is defined within two lines of “code.” The first line includes the 
linetype name and optionally provides a description. The second line of code is the 
actual definition for the linetype. 

The first line begins with an asterisk and is immediately followed with the line- 
type name. 


*linetype name, linetype description 


The linetype name can be up to 256 characters, including spaces. The description is 
not used by AutoCAD. It is only used as a representation of the linetype appearance. 
If the description is included, it must be separated from the linetype name by a 
comma and cannot be any longer than 47 characters. 

The second line begins with an alignment field (A). This entry balances the line- 
type on each end of the line, ensuring each end of a line, arc, or circle is equal. This 
character is required at the beginning of the definition. 


A,pattern descriptor,pattern descriptor,pattern descriptor 


The alignment field is followed by a comma and the pattern descriptors. The pattern 
descriptors form a series of numbers to indicate dots, dashes, and spaces in the line- 
type. Each dot, dash, and space in the linetype is indicated by a number and sepa- 
rated by acomma. A positive number in the descriptor indicates the length of a dash. 
A negative number in the descriptor indicates the length of a space. A value of 0 in 
the descriptor indicates a dot. 


Professional 


The length values for dashes and spaces should be the 

size of the dash or space as it appears on a plotted sheet of 

| paper. Remember, the LTSCALE system variable controls the 
© scaling of the linetypes. 


Creating a Simple Linetype 


Once you have saved the acad.lin file under a different name, you are ready to 
create a custom linetype definition. If you choose, you can also start with a "blank" LIN 
file in Notepad. Follow the guidelines given in the previous section. Remember, the first 
line of the definition must have an asterisk followed by the name of the linetype. The 
description is separated from the name with a comma. The second line begins with the 
letter A followed by a comma and the size of the dashes, spaces, and dots. 

The linetype you will be creating in this example is a dash followed by three dots, 
all separated by spaces. On the first line of the definition, type: 


*DASH DOT DOT DOT 


See Figure 27-24. Now, you can choose to enter a description of the linetype. Use 
any characters, such as hyphens, periods, and underscores, to create a visual descrip- 
tion of what the linetype should look like. Remember, the description is optional. Be 
sure a comma separates the name. For example, type: 


*DASH DOT DOT DOT,—... 
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Figure 27-24. 
The name of the 
custom linetype is 


Remark (REM) Linetype name 
statements is entered 


typed on the first Е My Custom Lines.lin - Notepad 

line of the definition Бе Ий Search Нер 

using Windows 38 

Notepad The file is z; AutoCAD Linetype Defiáition file 

saved with a LIN : Created 05/21/xx for use with project ARCHO61596, 


file extension. 


|*DASH_DOT_DOT_DOT 


See Figure 27-25. Now, you must provide the “code” definition of the linetype. 
Press the [Enter] key to start a new line. Type the letter A at the beginning of the line to 
specify alignment. Then, type a comma. Use a positive value for the length of the dash, 
a negative value for the length of the space, and a 0 for the dots. Each value must be 
separated by a comma. However, a comma does not need to be placed at the end of 
the string (line). To define the line, type: 


*5DASH DOT DOT DOT, —... 
A,.5,—.25,0,-.125,0,—.125,0,—.25 


See Figure 27-26A. Finally, you must save the LIN file. When you load the 
custom linetype file, the custom linetype is available. See Figure 27-26B. 


Figure 27-25. Æ My Custom Lines.Bn - Notepad 
An optional File Edt Search Help 
| descriptor is typed 7) 
; ;; AutoCAD Linetype Definition file 
| after the linetype ;; My Custom Linetypes 
| name. This is a ;; Created 05/21/xx for use with project ARCHO61596, 
visual reference 
only and not used *DASH DOT DOT DOT, 
by AutoCAD. 


Description 
entered 
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Figure 27-26. 
A—The second line 
of a custom linetype 
definition is the actual 
definition of the line. 
B—The custom line- 
type definition file is 
opened in the Load or 
Reload Linetypes 
dialog box. Notice the 
custom linetype is 
available for loading 
into AutoCAD. 


Professional 
Tip 


Second line 
of the definition 


& My Custom Lines.fin - Notepad __ 
Ga сенн "Ub ie 


rcn ле 
= re eee a 


AutoCAD Linetype Definition file 
My Custom Linetypes 
Created 05/21/xx for use with project ARCHO61596, 


(а, -5,--25,0,-.125,0,-.125,0,-.25 


Linetype 
definition file 


г. "Load ot Reload Linelypes - 


[Fie (соелу Custom Linesin” 


Custom 
linetype 


You may want to separate linetype definitions in a LIN 
file with a blank line between definitions. This does not affect 


the “usability” of the file and makes it easier to read. 
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Exercise 27-9 


@ Open Windows Notepad. Save the “blank” file as My Linetypes.lin in the same 
folder as your custom menus. 
@ Type the following custom linetype definition in the file. 


*Dot Dash Dash Dot (enter a description if you like) 
A,0,-0.125,0.5,-0.25,0.5,-0.125,0,-0.125 


Save the file and close Notepad. 

Open AutoCAD. Open the Linetype Manager and open the custom linetype 
definition file. Then, load the custom linetype. 

@ Draw a line and a circle. Change the linetype to your custom linetype. 

@ Change the LTSCALE system variable several times. Notice the effect on the 
linetype. 

Open the custom linetype definition file in Notepad. 

Add the following linetype definition. 


** 


++ 


*Longdash Shortdash Dot (enter a description if you like) 
A,.5,—.125,.125,-.125,0,-.125 


Save the file and close Notepad. 

In AutoCAD, change the line to the new custom linetype. 

Change the LTSCALE system variable several times. Notice the effect on the 
linetype. 


@ Save the drawing as ex27-9. 


4% 


Creating Complex Linetypes 


Complex linetypes can be broken down into two types: linetypes with text and 
linetypes with shapes. The syntax for each of these types is somewhat similar to that for 
a simple linetype. However, there are some slight differences in syntax. Any ASCII text 
editor, such as Windows Notepad, can be used to define a custom complex linetype. 


Creating a Complex Linetype with Text 
The following example is a complex linetype with text. This example is from the 
default acad.lin linetype definition file. 


*GAS_LINE,Gas line ——GAS——GAS——GAS——GAS——GAS———GAS— 
A,.5,—.2,['GAS", STANDARD,Sz.1,Rz0.0,X--0.1,Y--.05],-.25 


Notice in the second line there is alignment (A), a 0.5 dash, and a 0.2 space. After the 
space, squared brackets are used to contain the information for the text placed along 
the line. The syntax for the text is: 


['text string" text style,S=scale,R=rotation,X=X axis offset, YzY axis offset] 
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e Text string. This is the text that is to appear in the linetype. The text must be 
enclosed in quotation marks. 

e Text style. This is the name of the text style to use for the text string. If a 
drawing does not include the specified text style, the current text style is used. 
The Standard text style is in every new drawing by default. 

• Scale. This specifies the scale for the text string. The syntax requires S= be 
followed by a numeric value in the definition. The scale is a multiplier of the text 
style height. If the text style height is 0, then the S= value alone is used as the scale. 

e Rotation. This specifies the rotation angle for the text. You have two syntax 
options for text rotation. The first syntax option is R=value. This value rotates 
the text relative to the drawn line. The other syntax option is A=value. This 
value rotates the text relative to the current 0 direction. 

e Xoffset. The syntax for this field is X=value. The value is the X axis offset from 
the lower-left corner of the text to the end of the dash, space, or dot drawn 
previous to the insertion of the text. 

e Y offset. The syntax for this field is X=value. The value is the Y axis offset from 
the lower-left corner of the text up or down in relationship to the dash, space, 
or dot drawn previous to the insertion of the text. 

You may need to try different X axis offset values and the size of any spaces 
added before and after the text in order for the text to appear correctly. If a long word 
is placed in the text string, the spaces and X axis offset may need to be adjusted. 
Figure 27-27 shows a complex linetype defined in a custom linetype definition file. 


Professional 


Tip In Chapter 8, it is recommended you do not define a 
height in a text style. By leaving the text height at 0, you are 


prompted for the height of the text when using DTEXT and 

| are able to specify the height when using MTEXT. If your 
text styles are set to 0, you may want the text in the linetype 
to reflect a set value, such as 1/8” (.125). 


Figure 27-27. 


A complex linetype Fie Edt Search Help 

with a text string is ; 

“coded” in a custom 8 Custom linetypes for use with solar energy construction. 
linetype definition xTROMBE_WALL,Solar Trombe Wall TROMBE 

file using Windows A,0.5,-0.25,["TROMBE" , STANDARD ,S=.125 ,R-6.0,X--0.1,V--0.05],-8.25| 
Notepad. 
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Exercise 27-10 


@ In Notepad, open the My Linetypes.lin file you created in Exercise 27-9. 
@ Add the following linetype definition. Be sure to pay attention to the correct 
syntax of the text string. 


*COLD WATER. SUPPLY,Cold water supply — CW —— CW — CW 


A,0.5,-0.2,['CW", STANDARD,S=0.1,R=0.0,X=—0.1,Y=-.05],—0.2 


Save the file from Notepad. 

Open ex27-9 and save it as ex27-10. Draw two additional lines. 

Load the new custom linetype. Change the linetype of the two additional lines 
to the new custom linetype. 

Adjust the LTSCALE as needed. 

Save the drawing. 


++ 


++ 


Complex Linetypes with Shapes 


A complex linetype can have a shape embedded into the definition instead of a 
text string. Before a shape can be assigned to a linetype definition, the shape must 
exist within AutoCAD. By default, AutoCAD loads a shape file named Itypeshp.shx 
whenever a complex linetype containing shapes is loaded into the drawing. The 
Itypeshp.shx file contains five shapes. These five shapes are used in the complex shape 
linetypes found in the acad.lin file. See Figure 27-28. 

When a linetype containing a shape is loaded, AutoCAD loads the appropriate 
SHX file. If a shape file is not loaded, the LOAD command can be used to load a shape 
(SHX) file. The Itypeshp.shx file is found in the AutoCAD Support folder. When the 
LOAD command is used, the Select Shape File dialog box is displayed allowing vou 
to load a shape file. If you try to select a font SHX file from the AutoCAD Fonts folder 
for example, AutoCAD indicates the file is a font file, not a shape file. 


Figure 27-28. | T= 
The five shapes 


shown here are | =_ Tae N 

included in the N - 

default Itypeshp.shx | E С 

file. Ba | 
E 2 | 


Track 1 Zig Box 
ps 
A 
: N | 
FNIT 
иш сла / | 
| 
zi " 
Dat Cire 1 
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After a shape file is loaded, the shapes contained within can be listed. To list the 
shapes in the Itypeshp.shx file, type shape at the Command prompt. You are prompted 
for a name or can use the ? option to list the available shapes. The following sequence 
is used to list the shapes. 


Command: shape- 

Enter shape name or [?]: ?.1 
Enter shape name(s) to list <*>: J 
Available shapes: 

File: path\SUPPORT\Itypeshp.shx 
TRACK1 ZIG 

BOX CIRC1 

BAT 


The SHAPE command can also be used to insert a shape into the drawing: 


Command: shape 

Enter shape name or [?]: circ1.J 

Specify insertion point: (pick insertion point) 
Specify height «1.0000»: ә! 

Specify rotation angle «0»: . 

Command: 


The shape is added to the drawing. A shape cannot be exploded, but most editing 
commands can be used on a shape. Only the Insert object snap mode can be used on 
shapes. Shapes can be plotted. 


eee 
1026 Architectural AutoCAD Drafting /Design/Presentation 


p” —————Á— ——  — —— 12:20 
= ———————_ 


Chaptepdet 


CU 


. Define hyperlink. B d 


Identify at least two uses for hyperlinks. 

What happens when the crosshairs are moved over an object with a hyperlink? 
How do you open a hyperlink? 

What is a script file? 

In a script file, how many AutoCAD commands or options can be entered on 
each line? 

Which commands cannot be used in a script file? 

How is a return at the Command prompt represented in the script? 

What happens if a space is placed in a script file? 

How do you run a script file? 


. Name the file where the AutoCAD toolbar information is written. 


Give the file extension of the file AutoCAD creates after "reading" a menu file. 
Where is the information saved by default when a toolbar is customized or created? 


. What happens if you reload a MNU file instead of the MNC or MNS file? 
. Name the command used to load additional menus. 
. To create a menu named Custom Menu, what is entered on the second line in 


Notepad? 
Which dialog box do you open to start creating a custom toolbar? 


. How do you open the New Toolbar dialog box? 

. How do you add a command to a customized toolbar? 

. How do you remove a button from a toolbar? 

. How do you modify a toolbar button? 

. Define macro. 

. What does ^C^C placed in the Macro: area of the Button Properties tab mean? 

. Why do you want to start your macros ^C^C? 

. In a macro, how many commands or options appear on each line? 

. When typing the path to a script file, why are forward slashes used in place of 


the normal backslashes? 


. How do you create a button image from scratch? 

. Why is it a good idea to "save as" when saving a button image? 

. How can you make sure menu customizations are reloaded and not lost? 

. What is the name of the default linetype definition file for AutoCAD? In which 


folder is it located by default? 


. Compare simple linetypes to complex linetypes. 

. Describe the contents of the first line of code for a linetype definition. 

. Describe the contents of the second line of code for a linetype definition. 

. What is the function of the alignment field in a linetype definition? 

. What does a positive number, a negative number, and zero indicate in a pattern 


descriptor? 


. How is a custom linetype made available in AutoCAD? 

. What are the two types of complex linetypes that can be created? 

. Which command is used to list the shapes in the drawing? 

. When a shape is embedded into a complex linetype, how can you ensure 


AutoCAD will find the shape when the linetype is loaded? 
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9: 


a Problems 


For the following problems, check with your instructor or employer before creating folders or 
altering the default AutoCAD files. 


i 


Create a folder on your computer named Custom. In the Custom folder, add a folder 
named Menu. In Options dialog box, add the Custom and Menu folders to the support 
files search path. 

Write a script file to set units to architectural, set up model space limits to 36x88’, 
and create a layer named Walls assigned a blue color and set current. 

Write a script file that creates the following layers. At the end, Layer 0 should be 
set current. 


Layer Name Color Linetype 


. Createa menu file with a menu group named Custom. Use the MENULOAD command 


to load the menu file. Then, create a toolbar named Layers assigned to the Custom 

menu group. 

e Create a button that runs the script file. Hint: If the button does not work, you 
may need to set FILEDIA to 0 and add the path and file name to the script. 
Remember to set FILEDIA back to 1 at the end of the button macro. 

e Create a button that sets Layer 0 current, freezes all the layers, and then thaws 
any layers that begin with the letter M. The macro would look like: 


^C^C-LAYER;SET;O;FREEZE;*; THAW;M*;; 


e Create a button that sets Layer 0 current, freezes all the layers, and then thaws 
any layers that begin with the letter U. 

e After the menu is created, save the MNS as an MNU file. 

Load the custom menu created in Problem 4 above. Create a toolbar named Tools 

on the Custom menu group. 

e Create a button that finds the midpoint between two cursor picks. The macro 
should look like: 


'‘CAL;(CUR+CUR)/2; 


Notice there is no “cancel” in the macro. This is also a transparent command. 

e Create a button that will make a Dimension layer and initiates the DIMLINEAR 
command to draw linear dimensions, and immediately opens the Drafting 
Settings dialog box with the Object Snap tab displayed to select and turn on 
object snaps. 

e Create a button to offset objects 6". 

e After creating the buttons, save the MNS file to an MNU file. 
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6. Create definitions for the following linetypes. Start with a “blank” text file in 
Windows Notepad. When done, save the file as p27-6.lin. Finally, test the line- 
types in a new AutoCAD drawing. 


| Waste Water — W W — W W —— W W ————. 


Cold Water: (С W — C W — C W 
TV Wire — | V — | V — | V ANETTA 


Coaxial Cable ——( ABLE — C ABLE — 


=т= LT HR HA yu 
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Appendix A 
AIA Layering Standards 


The American Institute of Architects (AIA) is a professional organization devoted 
to architects and the architectural field. The organization specializes in continuing 
education, seminars, and information that architects need to be proficient in their careers. 
More recently, the AIA has become a focal point for the standardization of CAD 
drawings. One of the most important contributions to CAD from the AIA is the devel- 
opment of a layering standard. 

Layering standards help multiple disciplines (architectural, mechanical, 
plumbing, and electrical) work together by eliminating confusion as to what the layers 
are representing. The following describes the AIA layering system as developed by 
the AIA in the second edition of the CAD Layer Guidelines. This document is available 
through The American Institute of Architects Press, 1735 New York Avenue, N.W., 
Washington, DC 20006. 


Naming Layers 


The AIA layering standard consists of a layer name that can be broken down into 
four distinct categories. The four categories contain specific information regarding the 
type of architectural feature the layer is representing. The four categories are 

e discipline code 

e major group 

e minor group (or user defined) 

e status 
The format of the four categories is displayed in Figure A-1. 


2r may А ЕСО a (8 


include а discipline mmm 

code, major group, 

minor group, and | 
status field. | 


Discipline Major Minor Status 
code group group field 
(or user 
defined) 


At a minimum, the layer name must include the first two groups: the discipline 
code and the major group. 

The discipline code consists of a letter and a hyphen. The letter used in the code 
corresponds to the discipline related to the objects on the layer. The following tables 
lists some common discipline codes. Refer to the CAD Layer Guidelines for a complete 
listing of discipline codes. 
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. Discipline Code Description 


Architectural 
Civil 
Electrical 
Mechanical 
Plumbing 
Structural 


The major group identifies the type of objects in the layer. For example, walls, 
doors, and windows are building components that fit into the major group category. 
The major group consists of four letters, abbreviating the component. Some common 
major groups are included in the layer names listed in the following table. Refer to 
the CAD Layer Guidelines for a complete list of major group classifications. 


.LayerName Description | 


M-HVAC HVAC system 
M-REFG Refrigeration system 
они 


P-FIXT Fixtures 


The major groups in the layer names listed in the table above identify the type of 
objects drawn on the layer. Major groups can also be used to identify the drawing 
type or text items. The following table lists these additional major codes. 


Major Code __Description 


m йы к Ee eee 
* 


*-ANNO Text, dimensions, symbols, 
and borders 


The optional minor group is a four-character designation that further identifies 
the objects on the layer. For example, the layer name A-GLAZ-SILL indicates the layer 
is used for window sills. Although there is a list of common designations, you can 
create your own minor codes. The following table lists some common layer names 
that include minor groups. Refer to the CAD Layer Guidelines for a complete list. 
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Remember that the minor group is also considered a user-definable group. If there 


Discipline Code, 
d pun and 


E-POWR-PANL Power panels 


is a need to further describe a major group, create a minor group. 


The status field is also an optional, four-character designation. This provides 
additional information about the objects on the layer. The status field can be used to 
identify existing objects, specify objects to be demolished, or indicate when an object 
will be installed. The status field is always placed at the end of the layer name. This 
way a full description of the item is made with its current status. The following table 
contains some common layer names including status fields. Refer to the CAD Layer 


Guidelines for a complete list of status fields. 


A drawing may contain a few layers or many layers. Architectural layers can be 
mixed with structural layers or mechanical layers. However, standard practice places 
layers for different disciplines in separate drawing files. These separate files are then 


Layer Name Description. 


A-FURN-FILE- MOVE _ File cabinets E. БЕ 
moved 
C-PKNG-ISLD-DEMO Existing parking lot 
islands to be demolished 
E-SITE-OVHD-RELO Relocated electrical 
overhead lines 


M-STEM-MPIP-FUTR 


Medium pressure steam 
piping to be installed in 
the future 


P-SANR-FLDR-EXST Existing floor drains to 
remain 
grid 


Typical Layer Example 


referenced together. 
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A typical floor plan might contain the following layers: 


A-ANNO-DIMS 
A-ANNO-LEGN 
A-ANNO-NOTE 
A-AREA 
A-COLS 
A-COMM 
A-CLNG-GRID 
A-DOOR 
A-DOOR-DEMO 
A-DOOR-IDEN 
A-FLOR 
A-FLOR-CASE 
A-FLOR-FIXT 
A-FLOR-HRAL 
A-FLOR-IDEN 
A-FLOR-OVHD 
A-FLOR-PATT 
A-FLOR-PFIX 
A-FLOR-RISR 
A-FLOR-STRS 
A-FURN 
A-GLAZ 
A-GLAZ-IDEN 
A-GLAZ-SILL 
A-LITE 
A-LITE-SWCH 
A-POWR 
A-ROOF-OTLN 
A-WALL 
A-WALL-IDEN 
A-WALL-FIRE 
A-WALL-FULL 
A-WALL-PATT 
A-WALL-POWR 
A-WALL-PRHT 
S-BEAM 
S-COLS 
S-FNDN 
S-JOIS 
S-WALL 


Annotation dimensions 
Schedules and legends 
Annotation notes 

Area boundary lines 
Architectural columns 
Communication lines 
Ceiling grid 

Doors 

Doors to be removed 

Door numbering symbols 
Floor plan information 
Floor plan casework (cabinets) 
Floor plan fixtures 

Stair and balcony handrails 
Room numbering symbols 
Overhead features on floor plan 
Floor plan hatch patterns 
Plumbing fixtures 

Stair risers 

Floor plan stairs 

Furniture plans 

Windows 

Window numbering symbols 
Window sills 

Light fixtures 

Light switches 

Power lines 

Roof outline 

Walls 

Wall numbering symbols 
Fire wall patterning 

Full height walls 

Wall hatch patterns 

Wall power outlets 

Partial height walls 
Structural beams 

Structural columns 
Structural foundation 
Structural joists 

Structural bearing walls 


There are many more layers that can be used when creating construction docu- 
ments. Refer to the CAD Layer Guidelines for a complete guide to layering standards. 
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Appendix B 


Drawing Name Conventions 


Drawing name conventions can vary between offices. One office may choose to 
save drawing names by assigning a job code along with a designator indicating the 
sheet where the file belongs. Another office may combine all of the drawings into one 
file and save the name with only a job number. Other offices may name drawing files 
according to the discipline and type of drawing and store the individual drawings in 
a file folder with the job number. No matter how the drawing names are determined, 
it is important to establish and maintain a standard for consistency in the office. The 
following provides a few ideas on how to determine the name for a drawing file. 

When working in a small architectural office that specializes in residences or 
small commercial structures, all drawing sheets can be combined into the same 
drawing file for each project. To separate the drawing sheets, paper space layouts are 
used, each showing a different sheet in the set of drawings. In this case, it is often an 
advantage to name the drawing using a job number. Figure B-1 provides suggestions 
in creating a file name based on a job number. 


Figure В-1. 
Some drawing 00—0966.dw 
name systems are 
based on the project 
number of the job. 
Year jov Project number 
wae etarted within the year 


iSPO0109.dwg 


A 


Office or client Year project Project 
initials was started number 


In larger architectural firms, drawing sheets may be separated into individual 
drawing files so many people can work on them. In this case, a drawing file may be 
saved with the job number and a designator indicating the sheet in which the 
drawing belongs. Figure B-2 gives examples of file names using this method. 

The disadvantage to the above system is that if a drawing file is referenced into 
another drawing, the file name becomes a part of the layer name. This creates long 
layer names. If drawings are continuously referenced into one another, nested xrefs 
are created and the layer names may exceed their 256 character limit. 
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Figure B-2. 


CORES i 


These drawing 
naming systems 
include the project 
number and the 
sheet designator. 


Figure B-3. 

Some drawing 
name systems are 
based on the project 
number of the job. 


is A 


Year Project Sect 
number designator 
(floor plan 1) 


00—053—EL2.dwg 


up" NN 


Year Project Sheet designator 
number (elevation sheet 2) 


A—rFO1.dwqg 
Discipline ДУ X 
type defined 


M—HPOZ.dwg 


Discipline 


The AIA CAD Layer Guidelines includes standards for naming files. In this system, 
the file name includes a discipline code, drawing type code, and user defined descriptor. 
Figure B-3 illustrates samples of this system. 

The discipline codes are identical to the discipline codes used when naming layers, 
as outlined in Appendix A. Some drawing type codes are used for all disciplines, 
while others are specific to a single discipline. The following table lists some common 
drawing types. Refer to the CAD Layer Guidelines for a complete listing. 


Appendix 


Discipline and 


, Drawing Type. 


- Grading Plans 
Lighting Plans 
HVAC Ductwork Plans 


Plumbing Plans 


Framing Plans 


Appendix C 
Typical Sheet Numbering 


Conventions 


A typical set of architectural construction documents includes building drawings, 
structural drawings, mechanical drawings, plumbing drawings, electrical drawings, and 
schematic drawings. Depending on the office and the specialties in the firm, an architec- 
tural office may draw only the architectural drawings, and contract out the electrical, 
plumbing, structural, and mechanical drawings to organizations that specialize in those 
areas. A larger firm may draw most of the set in house, contracting only when necessary. 

Sheet numbers are broken down into a discipline code and a sheet type designator. 
The sheet type designator always remains the same, no matter how large or small the 
project. Not all of the designators may be required for a set of construction documents. 

Figure C-1 shows a few sheets from a construction document set. Notice the 
discipline code is followed by the sheet type designator. Typical codes are identified 
in the following tables. 


Discipline 
Description Code 


Architectural | Fa EEJ P БЕ 


Civil 


Discipline 
Code 


Description 


Structural 


Contractor /Shop 
Drawings 


i 


tri 


Er 


E. | 


Figure С-1. 

A few sheets from а 
construction docu- 
ment set. 
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Sheet Type 
Designators Description 


0.01 0.99 - General (index, symbols, legend, notes, abbreviations, 


location map) 


1.01-1.99 Plans (floor, foundation, ceiling, framing, roof, 
plumbing, lighting, mechanical) 


2.01-2.99 Elevations (Exterior, Small scale) 


4.01-4.99 Large Scale (plans, interior elevations, sections that are 
JN. | not details) 
3D Views (isometrics, perspectives, photographs) 


The following table lists typical sheet numbering conventions for an architectural 
set of construction documents. 


Sheet 


Number. Description — — 
Architectural floor plan, first floor, sheet number 1 


A2.02 Architectural elevation sheet, sheet number 2 


$5.10 Structural detail sheet number 10 
E6.03 Electrical schedule sheet number 3 


Residential design drawings often do not conform to a typical standard. Sheet 
numbers are determined by the need for the number of drawings. Oftentimes, any 
required information is added onto the floor plans, foundations plans, sections, and 
detail sheets, eliminating the need for a large number of drawings. 

Figure C-2 shows a few sheets from a residential drawing set. A typical set of 
residential plans might contain the following sheets in the following order: 

Cover Sheets (when required, often containing a presentation drawing) 
Site Plans 
Exterior Elevations 
Floor Plans, oftentimes containing the following: 
e Electrical 
e Structural 
e Plumbing Fixtures 
e Foundation Plans, oftentimes containing the following: 
e Structural 
e Plumbing Fixture Locations 
e Roof Plans, oftentimes containing the following: 
e Vent Locations 
e Downspout Locations 
e Sections 
e Details 
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Figure C-2. 

A few sheets from a 
residential drawing 
set. 
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Appendix D 


Introduction to the 
Construction Specification 
Institute (CSI) 


The Construction Specification Institute (CSI) is a group of professionals devoted 
to the standardization of the Architectural, Engineering, and Construction (AEC) 
fields. This group has created a system of organization for the architect, engineer, and 
contractor called the MasterFormat. The system is broken down into 16 major groups 
called divisions. Within each division is a series of subdivisions called sections. Items 
that can be organized under this system could include block names, keynotes, and 
products such as furniture, bathroom hardware, and fixtures. 

When organizing CAD information under this system, file names and product 
names are often prefixed with the appropriate division number. A listing of businesses 
or professional people are listed under the appropriate division number. For example, 
the beginning name of the product has the division number and possibly the section 
number within the product name. Appendix E introduces keynotes organized under the 
CSI system with a general listing of the sections organized under each division. 


СО! MasterFormat Divisions 


Division 1—General Requirements 
General notes, miscellaneous blocks not covered in other divisions, and general 
contractors 


Division 2—Sitework 
Site notes, water lines, elevation blocks, and civil engineers 


Division 3—Concrete 
Foundation notes, footing blocks, and concrete companies 


Division 4—Masonry 
Fireplace notes, chimney details, and masons 


Division 5—Metals 
Steel notes, metal bracket blocks, and structural engineers 


Division 6—Wood and Plastic 
Joist notes, glu-lam beam details, and carpenters 


Division 7—Thermal and Moisture Protection 
Moisture protection notes, flashing details, and insulation manufacturers 


Division 8—Doors and Windows 
Installation notes, door blocks, and window manufacturers 


Division 9—Finishes 
Painting notes, finish symbol blocks, and flooring companies 


Division 10—Specialties 
Specialty notes, signage blocks, and handrail manufacturers 
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Division 11—Equipment 
Installation notes, medical equipment blocks, and commercial 
manufacturers 


Division 12—Furnishings 
Manufacturing notes, furniture blocks, and furniture manufacturers 


Division 13—Special Construction 
Engineering notes, ADA blocks, precast concrete manufacturers 


Division 14—Conveying Systems 
Escalator notes, conveyor belt blocks, and elevator manufacturers 


Division 15—Mechanical 
HVAC notes, plumbing blocks, and plumbers 


Division 16—Electrical 
Ceiling grid notes, lighting blocks, and electricians 


kitchen 
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Keynote Glossary 


Keynotes are a system of tags designed to annotate a drawing through the use of 
symbols. Too many notes clutter and confuse the drawing. The tags refer back to a 
keynote legend where the full note can be found. The tag is typically a number pointing 
to the area to be noted. Some offices place an elongated hexagon or oval around the 
number to make the tag more distinguishable. Figure E-1 displays a few typical keynotes. 


Figure E-1. 


21220A ,C9250B 
Different types of moenium 


keynotes and their meme ALT 
264008 


corresponding 
legends. 


O2280E 
AWAY 


26400K 


AVY” 


26400L 


KEYNOTE LEGEND 

C64)00B FLUSH PANELING 

Q1200.A BATT INSULATION 

Qe25OB GYPSUM BOARD: %' TTPE'x' 


KEYNOTE LEGEND 
PARTICLE BOARD 

LOOSE-FILL INSULATION 
(2928 E )ACCOUSTICAL SEALANT 


KEYNOTE LEGEND 
PLYWOOD 

RIGID BOARD INSULATION 
@3250D) GYPSUM BOARD: 2LAYERS J 


When developing keynotes, write down the list of common notes you use when 
annotating your drawing, and then assign a number tag to each of them. The following 
table lists some examples of typical keynotes based upon the Construction Specification 
Institute (CSI) numbering system. 


Keynote 
Tag 


01010.B 

01010.A1 
01500.B1 
01500.B8 
02060.D2 
02200.B1 
02500.B10 


03300.A11 


Keynote System Examples 


Note 

EXISTING CONSTRUCTION 
WORK BY OTHERS 
TEMPORARY ACCESS ROAD 
TEMPORARY PARKING AREA 
REMOVE BUILDINGS 
REMOVE DIRT 


4” CONCRETE WALK W/ 
BROOM FINISH 


1-6" THICK CONT FOOTING 


Keynote 
Tag Note 


03300.C7 4” THICK CONCRETE SLAB 
04200.B3 8” CONCRETE BLOCK 
04400.A5 MARBLE 

05200.A2 STEEL JOISTS 

05300.E1 CORRUGATED METAL DECK 
06100.04 2x4T&G DECKING 
06100.Н17 DBL2x 10 HEADER 

06100.J14 2x12 JOISTS @ 16” О.С. 
06110.A1 ROOF TRUSSES 


(Continued) 
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Keynote 
Tag 


06400.B3 
07100.A5 


07200.A3 
07300.A1 
07400.B3 
07800.A1 
08100.A1 
08200.A1 


08500.C2 
08600.B3 
08800.B4 


08900.A3 


09200.A4 
09250.A3 
09250.B6 
09300.A1 
09300.A6 
09500.A4 
09550.B4 
09600.A4 
09600.C1 
09800.A2 
09800.B5 
10100.A3 
10200.A5 
10350.A1 
10500.A1 


Keynote System Examples Continued 


Note 


COUNTERTOP W/ INTEGRAL 
BACKSPLASH 


NEOPRENE SHEET WATER- 
PROOFING 


1" BOARD INSULATION 
ASPHALT SHINGLES 
VINYL CLADDING/SIDING 
METAL FRAMED SKYLIGHT 
HOLLOW METAL DOOR 


13/4" SOLID CORE WOOD 
DOOR 


VINYL CASEMENT WINDOW 
WOOD BAY WINDOW 


1/4" CLEAR TEMPERED FLOAT 
GLASS 


STAINLESS STEEL CURTAIN 
WALL SYSTEM 


GYPSUM PLASTER 

5/8" GYP. BD. CEILING 

35/8" METAL STUDS @ 16" O.C. 
CERAMIC TILE 

QUARRY TILE 

ACOUSTICAL WALL TREATMENT 
WOOD STRIP FLOORING 
MARBLE FLOORING 
CARPETING 

ANTI-GRAFFITI COATING 
WALLPAPER 

ERASABLE MARKER BOARD 
METAL GRILLE 

AUTOMATIC FLAGPOLE 
METAL LOCKERS 
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Keynote 
Tag 


11100.A1 
11100.C3 
11300.A1 


11400.A1 
11400.B2 
11400.C1 
11400.C2 
11400.C3 
11500.A2 


12300.C3 
12500.A1 
12500.A2 
12500.A3 
12700.A1 
13030.D1 
13030.D2 
14200.A1 


14300.A1 
14400.A2 
15050.A3 
15050.A4 
15300.A3 
15400.A4 
15400.D1 
15500.A2 
15500.A5 
16050.A3 
16500.C1 


Note 
CENTRAL VACUUM SYSTEM 
SAFE 


BEVERAGE VENDING 
MACHINE 


FOOD COOKING EQUIPMENT 
GARBAGE DISPOSAL 
REFRIGERATOR 
REFRIGERATED CASE 
FREEZER 


DARKROOM PROCESSING 
EQUIPMENT 


LIBRARY CASEWORK 
HORIZONTAL LOUVER BLINDS 
VERTICAL LOUVER BLINDS 
CURTAIN 

AUDITORIUM SEATING 
CLEAN ROOM 

DARKROOM 


PASSENGER ELEVATOR, 
HYDRAULIC 


ESCALATOR 
WHEELCHAIR LIFT 
MOTOR 

PUMP 

SPRINKLER HEAD 

ROOF DRAIN 

WATER FOUNTAIN 
ROOFTOP HVAC EQUIPMENT 
DUCT 

ELECTRICAL CONDUIT 
RECESSED CAN FIXTURE 
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Construction Specification 
Institute (CSI) Block 
Naming Conventions 


Block names can contain up to 255 characters. If a drawing is saved as a Release 14 
or earlier drawing, AutoCAD truncates the block name to 31 characters. When blocks 
with long file names are used in xrefs, the drawing name of the xref is added to the 
beginning of the block name. This can also be a problem when saving the drawing as 
an earlier version of AutoCAD. Due to these limitations, it is generally a good idea to 
try to limit the characters in a block name. 

This appendix provides suggestions for assigning block names using the CSI 
MasterFormat system in an attempt to standardize the way you work with AutoCAD. 
The suggested format is a ten-digit block name with four parts (see Figure F-1): 

e CSI division number. The first two digits correspond to the CSI 

MasterFormat division number. 
e Block type. The third place identifies the type of block, such as P (plan block), 
E (elevation block), and Z (3D block). 

e Symbol type. The fourth through seventh places identify the type of symbol, 

such as TOIL (toilet), BTUB (bathtub), and DTAG (door tag). 

e Block number. The last three digits assign a block number to differentiate 

between different items within a class of symbols. For example, if there are 
several types of sinks used in a project, each would have a unique block 


number. 
a x k CSI division Symbol 
S DIOC number type 


naming system, the 
block name has four 
components. 


Block type Block number 


The following page lists a few examples of block names for each division. 
Remember this is only a suggested format for organization and is designed to help 
limit the number of characters used in a block name. You can add more characters as 
needed, such as in the symbol type area. Remember, when creating a block you can 
also add a description to the block for use with the AutoCAD DesignCenter. 
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Block Name 
01PREVTOO1 


01PDWGT001 
O2ETREEO02 
O3EFNDTOO6 


O3ZFTNGOOS 
04PFPLC004 
O4ECHIMOO2 


04PCOLM002 
04ZCOLM002 
05PPIPEO!1 1 

05PANGLO!14 


O5PCHNLOO9S 


O5PBOLT007 
O6PMLDG12 


O6EWLDTOOS 


O6PSTRSO01 
06ZFRMGOO2 


07EGTDT2 


07PRFPTOO1 
07EVBAROO!1 


07PINSLOO2 


08PSIDROO3 


07PDBDRO01 


07ESHWNOO!1 


07ZCSWNOO04 


O9PFINTOO2 


O9PCLGT001 
09PFNOTOO!1 
O9EMLDTOO3 


Block Name Examples 


Type of block 


Plan view—Revision note 
tag #1 


Plan view—Drawing tag #1 
Elevation view—Tree block #2 


Elevation view—Foundation 
detail #6 


3D view—Footing block #3 
Plan view—Fireplace block #4 


Elevation view—Chimney 
block #2 


Plan view—Column block #2 
3D view—Column block #2 
Plan view—Pipe block #11 


Plan view—Angle iron block 
#14 


Plan view—Steel Channel 
block #9 


Plan view—Bolt block #7 


Plan view—Wood molding 
block #12 


Elevation view—Wall detail 
#3 


Plan view—Stair block #1 


3D view—Wood framing 
block #2 


Elevation view—Gutter 
Detail #2 


Plan view—Roof pitch tag #1 


Elevation view—Vapor 
barrier block #1 


Plan view—Insulation 
symbol #2 


Plan view—Single door 
block #3 


Plan view—Double Door 
block #1 


Elevation view—Single hung 
window #1 


3D view—Casement 
window #4 


Plan view—Room finish 
tag #2 


Plan view—Ceiling tag #1 
Plan view—Finish note #1 


Elevation view—Molding 
detail #3 


Block Name 
10РЅТРТОО2 


10PCVPTO0O1 


10PFLPTOO1 


10PHDRLOO1 


11PDWSR001 


11PREFROOS 


11PRANGOO2 
11EOVENOO1 


12PQBED001 


12PCHARO05 
12EBKCS002 


12ZDESK001 
13PPOOL001 


13ZCVLTO03 


13EGRNH002 


13PADAB001 


14PELEVOO1 
14EELEVO0O1 


14ZCNVROO3 


14PESCLO002 
15PBTUBOO04 
15PSHWROO2 
15ZTOILOO3 
15PSINK002 
16PCFANOO2 


16PFLLTOO!1 


16PINLTOOS3 


16PPWEROO2 


Type of block 


Plan view—Straight movable 
block #2 


Plan view—Curved movable 
block #1 


Plan view—Folding partition 
block #1 


Plan view—Hand rail block 
#1 


Plan view—Dishwasher 
block #1 


Plan view—Refrigerator 
block #3 


Plan view—Range block #2 


Elevation view—Oven 
block #1 


Plan view—Queen size bed 
block #1 


Plan view—Chair block #5 


Elevation view—Bookcase 
block #2 


3D view—Desk block #1 


Plan view—Swimming pool 
block #1 


3D view—Concrete vault 
block #3 


Elevation view—Green- 
house block #2 


Plan view—ADA bathroom 
block #1 


Plan view—Elevator block #1 


Elevation view—Elevator 
block #1 


3D view—Conveyor belt 
block #3 


Plan view—Escalator block #2 
Plan view—Bathtub block #4 
Plan view—Shower block #2 
3D view—Toilet block #3 
Plan view—Sink block #2 


Plan view—Ceiling fan 
block #2 


Plan view—Fluorescent light 
block #1 


Plan view—Incandescent 
light block #3 


Plan view—Power outlet 
block #2 
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Typical Architectural Blocks 


The following pages display some common blocks used in the development of 


architectural drawings. Note that the dimensions provided are only the most common 
sizes and provide only a generic size. Sizes of blocks may differ depending on manu- 


facturer and specific office practices. Also, the insertion points displayed are the 


suggested insertion points. Modify them as you see fit. 
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Appendix H 


File Management 


When thinking about CAD office standards, a very important part of the process 
should include how drawings are organized and filed, as well as any customization 
done to AutoCAD. An effective office or school implements and practices file 
management techniques in order to be productive. 


Understanding File Structure 


The computer is used as an electronic desk. It is the electronic drafting table, 
typewriter, and file cabinet. At the base of the computer is a hard disk drive. This hard 
disk drive can be thought of as the file cabinet. The hard drive stores files that allow 
the operating system (the electronic desk), as well as any programs and files it creates, 
to function. 

The hard drive contains a folder called the root directory. The root directory 
(usually named the C: drive) is the door to other folders or files stored on the hard 
drive. The Windows operating system files are stored in the Windows folder (if you are 
using Windows XP, Windows 2000, or Windows 98) or the Winnt folder (if you are 
using Windows NT 4.0). See Figure H-1. With the Windows operating systems, a 
folder named Program Files is also present in the root folder. This folder is where most 
Windows-compliant programs are installed and stored. 


Figure H-1. 

The root folder 
with the operating 
system folder. 


Program 
Files 


Winnt or 
Windows 
Folder 
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When AutoCAD is installed, it is placed in the Program Files folder by default. 
Any other folders and files that AutoCAD uses are placed in the AutoCAD folder. See 
Figure H-2. 

The folders contained in the AutoCAD folder are called subfolders. The subfolders 
contain all of the files AutoCAD requires to function. Customization data, such as 
custom linetypes, new blocks, or toolbar configurations, can be stored within the 
AutoCAD folder or in a separate folder. 


Figure H-2. 
The folders installed Folder 
in the AutoCAD 


folder. 
Program Files 
Files 
AutoCAD 


Data Links Ше: 


Fonts 
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Sample LES 
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Organizing Files 


There are two schools of thought when organizing your files. The first is to add 
your files in the appropriate subfolders under the AutoCAD folder, since this is where 
AutoCAD stores all of its files. The second method is to create a separate folder in 
which additional subfolders and files can be organized. 

The first method “mixes” any customized files with the stock AutoCAD files. If 
the files need to be moved to a new location, you need to search through the AutoCAD 
folder to locate your customized files. The second method allows you to more easily 
locate your customized files. Figure H-3 illustrates an example of how an office or 
school may go about organizing their customized files. 


Figure H-3. 
Organizing custom files in a separate folder outside of AutoCAD. 
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After your files and folders have been organized, you may need to adjust the 
path locations in the AutoCAD Options dialog box so that AutoCAD can locate and 
use your files. 


Organizing Drawing Files 


In addition to customization files, drawing files must also be organized. When 
organizing drawing files, create a Projects folder that contains subfolders for each of 
your projects. The subfolders may be named for the project, client, or job number. 
Figure H-4 illustrates a drawing file structure for organizing drawing files. 

The files in each project subfolder may include drawing files, xref drawings, 
word processing documents, and spreadsheets. This helps keep the entire project 
together, making it easier to manage. 


Figure H-4. 
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Creating Folders 


Windows Explorer is used to manage folders, subfolders, and files. This program 
can be accessed by selecting Windows Explorer in the Programs menu in the Windows 
Start menu. Windows Explorer can also be accessed from within AutoCAD by typing 
explorer at the Command prompt. This opens the Windows Explorer window. See 
Figure H-5. 

To create a new folder, select the hard drive in the Folders pane. See Figure H-5. 
This displays the folders and files for the hard drive in the Contents pane. Right-click 
in the Contents pane to display a shortcut menu. See Figure H-6. Select New and then 
Folder from the shortcut menu. This creates a new folder. Type the name of the new 
folder. 

To create subfolders under the new folder, select the new folder in the All Folders 
pane. Right-click in the Contents pane and select New and then Folder from the 
shortcut menu. By following this process, you can quickly create the folders and 
subfolders to organize files on your computer. See Figure H-7. 

Once you have created an organized system of folders, be sure to keep files in the 
appropriate folders. In addition, add new folders to your system when appropriate. 
Maintaining an organized desktop system is a continuous process. 


Figure H-5. 
The Windows Explorer window. 
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Figure H-6. 
Select Folder from the shortcut menu to create a new folder. 
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Figure H-7. 
The Custom and Project folders with the subfolders beneath. 
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Command Aliases 


AutoCAD has a number of keyboard shortcuts known as command aliases. The 
list of aliases can be found in the acad.pgp file in the AutoCAD\Support folder. To edit 
the aliases, open the file in Microsoft Notepad. Scroll down through the file until you 
see the following: 


; —Sample aliases for AutoCAD commands — 
; These examples include most frequently used commands. 


3A, *8DARRAY 


This is the area for the AutoCAD shortcuts. The first line, 3A, *3DARRAY, tells 
AutoCAD that typing 3À at the Command prompt instructs AutoCAD to perform the 
3DARRAY command. The list of shortcuts begins with the 3DARRAY command and 
ends with the ZOOM command. There are also additional shortcuts for other functions 
within AutoCAD. 

To create a shortcut, determine what you would like to type at the Command prompt 
and what function you would like AutoCAD to perform. In the shortcut list, type your 
keyboard shortcut followed by a comma, then type in the * (asterisks) followed by the 
full command name. For example, typing a Q at the keyboard could access the LINE 
command. The format to use looks like this: 


О, *LINE 


Command aliases can access only one command. Command options cannot be 
accessed with aliases. To access a command and then select an option, use a custom 
button, create a LISP routine, or modify the Accelerators section of the AutoCAD 
menu. Refer to the online AutoCAD customization manual for more information on 
these topics. 

The following is a list of the default aliases in the acad.pgp file: 


Command, аана a ———— Command, iind 
3DARRAY BLOCK 

3DORBIT -BLOCK 

3DFACE BHATCH 

ARC BOUNDARY 

ADCENTER -BOUNDARY 

AREA BREAK 


ALIGN CIRCLE 
APPLOAD PROPERTIES 
ARRAY CHANGE 
ATTDEF CHAMFER 
-ATTDEF COLOR 
ATTEDIT COLOUR COLOR 
-ATTEDIT co 
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DIMSTYLE 
DIMALIGNED 
DIMANGULAR 
DIMBASELINE 
DBCONNECT 
DIMCENTER 
DIMCONTINUE 
DIMDIAMETER 
DIMEDIT 

DIST 

DIVIDE 
DIMLINEAR 
DONUT 
DIMORDINATE 
DIMOVERRIDE 
DRAWORDER 
DIMRADIUS 
DSETTINGS 
DIMSTYLE 
DTEXT 

DVIEW 

ERASE 
DDEDIT 
ELLIPSE 
EXTEND 

QUIT 

EXPORT 
EXTRUDE 
FILLET 

FILTER 
GROUP 
-GROUP 
DDGRIPS 
BHATCH 
HATCH 
HATCHEDIT 
HIDE 

INSERT 
-INSERT 
IMAGEADJUST 
IMAGEATTACH 
IMAGECLIP 
IMAGE 

-IMAGE 
IMPORT 


LINEWEIGHT 
LO 


PARTIALOPEN 
PE 

PL 

PO 

POL 

PR 
PRCLOSE 
PROPS 
PRE 
PRINT 

PS 

PU 
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INTERSECT 


INTERFERE 
INSERTOBJ 
LINE 

LAYER 
-LAYER 
QLEADER 
LENGTHEN 
LIST 
LWEIGHT 
-LAYOUT 
LIST 
LINETYPE 
-LINETYPE 
LTSCALE 
LWEIGHT 
MOVE 
MATCHPROP 
MEASURE 
MIRROR 
MLINE 
PROPERTIES 
MSPACE 
MTEXT 
MVIEW 
OFFSET 
OPTIONS 
3DORBIT 
OSNAP 
-OSNAP 

PAN 

-PAN 
PASTESPEC 
-PARTIALOPEN 
PEDIT 

PLINE 

POINT 
POLYGON 
OPTIONS 
PROPERTIESCLOSE 
PROPERTIES 
PREVIEW 
PLOT 
PSPACE 
PURGE 


„Command 
REDRAW 
REDRAWALL 
REGEN 
REGENALL 
RECTANGLE 
REGION 
RENAME 
-RENAME 
REVOLVE 
DDRMODES 
ROTATE 
RPREF 
RENDER 
STRETCH 
SCALE 
SCRIPT 
DSETTINGS 
SECTION 
SETVAR 
SHADE 
SLICE 
SNAP 
SOLID 
SPELL 
SPLINE 
SPLINEDIT 
STYLE 
SUBTRACT 


MTEXT 
TABLE 
THICKNESS 
TILEMODE 
TOOLBAR 
TOLERANCE 
TORUS 
TRIM 
DDUCS 
DDUCSP 
UNITS 
-UNITS 
UNION 
VIEW 
DDVPOINT 
VPOINT 
WBLOCK 
-WBLOCK 
WEDGE 
EXPLODE 
XATTACH 
XBIND 
-XBIND 
XCLIP 
XLINE 
XREF 
-XREF 
ZOOM 
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Appendix J 
Standard Tables 


Architectural-Traditional Paper Sizes 


Paper Scales Scale Model Space i i Dimension 
Size Factor Limits Scale 
3/32” 18” 3/16” _ 1/4” " Scale ^ Factor 


A 3/32"= "| 128 117'-4" x 907-8” 
11” x 8-1/2” 1/8"-1-0". 96 88' x 68' 
.3/16"-1'-0" 58'-8" x 457-4” 
1/4"-1-0^ 44'-0" x 34" 


3/8'-1-09" | 32 | 29-4"x22'-8" 
1/27-1-0" | 24 22’ x 17 
Bf -10| 16 | 14-8"x 11-4“ 
vero" | 12 11’ x 87-6” 
3/32"7-1-0" | 128 ]|181-4"x117-4"| 12" 
17” x xe 1/8'-1-0" | 96 136' x 88' 
3/16"-1-0"| 64 | 90-8"x58-8" | 6" 
1/4-1-0" | 48 68'x44 |41/2” 
3/8'-1-0" | 32 | 454"x29-4" | 3” | 4" 
1/27-1-0" | 24 34x27 ШОО" 
3/4”=1-0" | 16 | 22’-8"x 14-8” | 2 
| ^1 | 12 17^x i 1/8 
3/32”=1'-0" | 128 |234-8"x181-4"| 12" 
ue. x17 | 1/8'-1-0" | 96 176’ x 136’ 
3/167-1-0"| 64 | 117-4" x 90-8” 
1/4"-1-0" | 48 88' x 68’ 
3/8"-1-0" | 32 | 58-8" х 45-4” 
1/2”=17-0” | 24 44’ х 34, 
3/4'-1-0" | 16 | 29-4” х 227-8” 
10 |2 22, x 17 
D 3/327-1-0"| 128 | 362'-8” x 234’-8” 
34” x 22” | 1/8"=1-0” | 96 272’ x 176 


3/16"-1-0"| 64 181'-4" x 1177-4” 
1/4"-1"-0" 48 136' x 88' 


3/8'-1-0" | 32 | 90-8” х 58'-8" 
NO -170" | 24 68' x 44’ 
3/4"-1-0" | 16 | 45-4” x 29'-4” 
1-010" | 12 34’ x 22’ 
E 3/32"=1’-0"| 128  |469'-4" x 362'-8" 
44" x34" | 1/8"-1-0" | 96 352’ x 272 


э" er [messan| 6 
1/4"21 48 176131952999 ЕУ 


3/8”=1 1208 32 П х 90-8: „ 
1/2"z1'-0" 24 88’ x 68' 


B= Т a | 58-8” x 457-4” 1 1/ 
=й, e 44’ x 34’ 1 1/8" 


Y w 
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48” x 36” 


Appendix 


Architectural-Standard Plotter Paper Sizes 


Scale 
Factor 


Scales 


373271 
1/8"= m 
1/4"21'-0" 


3/8"-1'-0" 
1/2”=1'-0" x 


°3/4”=1'-0” id 


1"x1^ -0” 
3/32”=1'-0” i 

1 /8”=1 0 
3/1 6”=1 04 

1 # 4"-1 4” 
3/8”=1'-0” 

1/2”=1 207 
3/A"—1'-0" 16 

12 


1 "1 (у? 


3/32”=1'-0" | 128 
1/8”=1'-0” 96 


3/16-1-0"| 64 
1/4"-1-0" | 48 
3/8"-1* 20) ГА 3” 4” 
19425 = 16 -0” , 3" 


3/4"-1-0" | 16 

143-0" | 12 
3/32"-1-0" | 128 
1/8'-1-0" | 96 


Model Space 


Limits 


64' x 48 
48' x 36 
32' x 24 
24’ x 18” 


16’ x 12 
12’ x 9° 


192’ x 128’ 


144’ x 96’ 
96’ x 64’ 
72’ x 48’ 
48’ x 32’ 
36’ x 24’ 


24’ x 16’ 
18’ x 12’ 


256’ x 192’ 
192’ x 144’ 


128’ x 96’ 
96° x 72 


64' x 48' 
48' x 36 


Boe x 24’ 
24’ x 18’ 


384’ х 256’ 
288’ x 192’ 


Text Height 


113/32". 1/8” . 3/16” 


A 


n 128’ x 96’ 16” 24" B2 
96' x 72 12” 18" | 247 
Tes Ч А n 


am Scale 


Line Dimension 
bes Scale 
E _ Factor . 


64" 128 
48" ai 96 


r 8” 12” 16" 32" 32 
i 4 T 27.1. Foe. Lu 127 = |= 24 24 * 


4" 6" 16” 16 
2 Va 3" | 41/2” ee 12 


1 1/2” pu Bt 
11/8" }1 1/2" | 21/4" 


1 а 16” 24” 
129 1 8” 
is 2” 

41 i z 


3” 4” 6" 
21/4 | 3" 4 5. 
1 1 /2^ Du 3" Awe 
11/8” }1 1/2” | 21/4" 
1 Pd 16" 24" 
9" 12” 18” 


6” 1 2” 
4 1 pou 9" 


21/4" 


11/2" 
11/8" |1 


1 2”. 1 6" 2. 4" 
9" 12” 18” 


3/16"-1'-0^ 192" x 128' 8" a 
1/4”=1'-0” а 144’ x 96' 41 ry 2 \| 
2 


3/8"-1'-0" 8 

1/2^z1'-0^ 24 

3/4"—1'-0" 16 
1 Zi cod 12 


3/16"-1-0"| 64 
1/4"-]'-0" 48 
3/8"1'-0" 32 
Wit Si 24 
3/4”=1'-0” 16 

1’=1'-0” 12 


96’ x 64’ 
72’ x 48’ 
48’ x 32’ 
36’ x 24’ 


3/32”=1'-0" | 128 512’ x 384’ 
1/8"-1'-0" 96 , 


384’ x 288’ 


256’ x 192’ 
192’ x 144’ 


128’ x 96’ 

96’ x 72’ 
64’ x 48’ 
48’ x 36’ 


2 yr ч Vr HIE 
1 1/24 2° 24 4 
11/8" |1 Ur 2/42. Sm 
1 D 16” 24” 
9” 12° 18” 


4” 6” 
2 үл Bie 
11/2°| 23 95 

11/8" } 11/2” | 2 1/4" 


928 
24 
1 
1 


6” 8” 12” 22 
4 il os 6” 9” phi 


3 DC 
2 4” 


1 6" 
1 D". 


2 


3 2° 
24” 


1 6" 
29 


32° 
24" 


16" 
12" 


СА 
^" 


4 DI H 


” 


4 
3 


64” 128 
48” 6 96 

32” 32 

24” 24 ы 

1 6” 

1 Be 


16 
12 
128 
48” * 96 
30и 32 
24” 24 Ü 


Civil-Traditional Paper Sizes 


Paper Scales Scale Model Space Text Height Line Dimension 
Size Factor Limits Type Scale 


i| „йі ls c NM КАЙ ШЫ) gs ШШ c2. Seale| ....Factor 


A 1"-10' | 120 110’ x 85’ 11174 | 15" 2X0 каа ТЫШ 60 ' 120 
11” x 8-1/2"| 1"220' 240 220' x 170' 22 1/2" | 1510) 45" 60^ , РД" (208; 240 
16-30 360 380 x 255) 333/4"| 45" |671/2"'| 90" | 180" 180 . 360 
1”=40 480 440’ x 340’ 45” 60” 90” 120” | 240” 240 480 
B 


1”=50' 600 550’ x 425’ 561/4” | 75" |1121/2"| 150" | 300" 30 600 
1"z60' 720 660° х 510' 67 1/2”) 90" 135” 180” | 360” 360 720 


1"-100'| 1200 Iu x850 1112 1/29 SOR 225" | 300" | 600" 600 1200 
1"-120' | 1440 1320' x 1020* 135" 180” 270" | 360" | 720" 720 1440 


0 
1"z10' 120 170’ x 110’ 111/4” | 15" |221/2"| 30" 60” 60 

ПР MTS 207 240 340' x 220' 221/2"| 30" 45" 60" | 120" 120 240 

1"230' 360 510' x 330' 333/4” | 45" |671/2”| 90" | 180" 180 360 

1"-40' 480 680’ x 440’ 45” 60” 90” 120" | 240” 240 480 

1"-50' 600 850' x 550’ 561/4"| 75" |121/2"| 150" | 300" 300 600 

1"z60* 720 1020'x660' |671/2"| 90" 135” 180” | 360” 360 720 

1”=100 | 1200 1700’ x 1100 |112 1/2"| 150” 225 300” | 600” 600 1200 

1”=120 | 1440 2040' x 1320' 135" 180" 270" 360" | 720" 720 1440 

120 220' x 170' 11 1/4" 60 120 


C 
22х17” 240 440’ x 340’ 22812 240 


1”=30 360 660x 510° 1333/4" 360 
1"240' 480 880' x 680' 240 480 


1”=50 600 1100’ x 850° |561/4"| 75" 1121/2" 150” | 300" 300 600 

1”=60 720 1320’ x 1020 |67 1/2” | 90” 135” 180” | 360” 360 720 

1"—-100' | 1200 2200'x1700' 4112 1/2”| 150" 225” 300” | 600” 600 1200 

1”=120 | 1440 2640' x 2040’ 135” 180” 270” 360" | 720" 720 1440 

D 1"-10' 120 340' x 220' 111/4"| 15" |221/2"| 30" 60" 60 120 
34°х22” | 0820: 240 680’ x 440’ 221/2"| 30" 45" 60" | 120" 120 240 
jJ =30' 360 1020'x660' |33 3/4” | 45" |671/2”| 90" | 180" 180 360 

1"—40* 480 1360’ x 880’ 45” 60” 90” 120" | 240" 240 480 

Westy 600 1700 x 1100° |561/4"| 75" {1121/2} 150” | 300" 300 600 

1"—60' 720 2040’ x 1320’ |671/2"| 90" 135” 180” | 360” 360 720 

1"-100' | 1200 3400’ х 2200 |112 1/2"| 150” 225” 300" | 600" 600 1200 

1"-120' | 1440 4080' x 2640' 135” 180” 270” 360" | 720" 720 1440 

E 1^—10' 120 440' x 340' 111/4” | 15" |221/2"| 30" | 60" 60 120 
44" x 34” | 1"-20' 240 880' x 680' 221/2^"| S 45" 60” | 120" 120 240 
1"z30' 360 1320'x1020' |333/4"| 45" |671/2"| 90" | 180" 180 360 

1”=40 480 1760’ x 1360’ 45” 60" 90” 120” | 240” 240 480 

1"z50' 600 2200'x1700' |56 1/4” | 75" {1121/2”| 150" | 300" 300 600 

1"—60' 72 2640’ x 2040’ |67 1/2” | 90" 135” 180” | 360” 360 720 

1"=100° | 1200 4400’ x 3400° |112 1/2” | 150" Dor 300" | 600" 600 1200 

1”=120 | 1440 5280' x 4080’ 135” 180” 270" | 360" | 720" 720 1440 


= 
N 
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Civil-Standard Plotter Paper Sizes 


Scales 
Factor 


= Wes 120 
1"-20' . 240 
1"=30° , 360 

"z40' 480 


1200 
1440 


B 1"=10' 120 
led i 112204 240 

17=30/ 
"— 40’ 
1"-50' 
1"- 507 
1”=100 
1”=120 
1 "= 1 0” 
1 "-2 0 
17=30/ 
1 grs 40/ 
1 ”_ 5 0 
1"—60' 
1”=100 
i120 
1 nE 1 0 
1 СЕ 20’ 
1 E 2) 
1 ”_ 40’ 
1"=50 
1*=60° 
1”=100 
JL s) 
E 110) 

48” х 36° | 1"-20' 
1 Davy 

1 “E 40’ 

is 50’ 

1 "n 60’ 
T 
e120, 


360 
480 


600 
720 


1200 
1440 
120 
240 
360 
480 
600 
720 
1200 
1440 
120 
240 
360 
480 


600 
720 


1200 
1440 


120 
240 


360 
480 


600 
720 


1200 
1440 


D 
36” x 24” 
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Scale Model Space 


Limits 


120’ x 90° 
240’ x 180’ 


360’ x 270’ 
480’ x 360’ 
600’ x 450’ 
720° x 540’ 


1200’ х 900° 
1440’ х 1080’ 


180° x 120’ 
360’ x 240° 


540’ x 360° 
720’ х 480° 


900’ х 600’ 
1080’ x 720’ 


1800’ x 1200 
2160’ x 1440’ 


240’ х 180° 
480’ x 360° 


720° x 540° 
960° x 720° 


1200’ x 900’ 
1440’ x 1080 


2400’ х 1800’ 
2880’ x 2160’ 


360’ x 240° 
720° x 480° 


1080’ х 720° 
1440’ x 960’ 


1800’ x 1200’ 
2160’ x 1440 


3600’ x 2400 
4320' x 2880 


480’ x 360’ 
960’ x 720’ 


1440’ x 1080’ 
1920’ x 1440’ 


2400’ x 1800 
2880’ x 2160’ 


4800’ x 3600" 
5760’ х 4320’ 


"үзсүн ч 


111/4"| 15" 
22/27) 89 


Text Height 


DD 
45" 


30" 
60" 


45" 


561/4"| 75" 
671/428 9 


1121/2" 150" 

135" | 180" 
11/47 35^ 2022 1/2*| 30" 
2281/24 60" 


90” 
120" 


150” 
180” 


300” 
360” 


30” 45” 


333/4"| 45" |67 1/2” 
45” 60” 90” 


561/4"| 75" 1121/2" 
67 172° 9; 135” 


112 1/2"| 150” 2257 
135” |) 1807 270” 


Line Dimension 


Type 


au] 
60 


60” 
120" 


60” 60 
120° 120 
180” 180 
240” 240 

300 
360 


300” 
360” 


600” 
205 


Scale 


3/16". „65, 12" , gale aesFactor. 


600 1200 
720 1440 


111/4"| 15" |221/2"| 30" | 60" 60 120 
221/2"| 30" 45" 60" | 120" 120 240 
333/4"| 45" |671/2"| 90" | 180" 180 360 

45" 60" 90" 120" | 240" 240 480 


561/4"| 75" 
671/2"| 90" 


112 1/2”) 150” 2255 
135” | 180” 270” 


TAS | Sy QE NI 0 
2224101242 04 45" 


333/4"| 45" 
45" 60" 


561/4"| 75" 
67 1/2” 


90” 
112 1/2" 


300” 
360” 


30” 
60” 


112 1/2”| 150" 
135” 180” 


150” 225° E300 
135" | 180” 270" | 360" 


И EE 8921 10/222) д 
220/24 My 45" 


60 ГА 


333/4” | 45" [67 1/2” | 90" 
45” 60" 90" 120" 


56 1/4" 
67 1/2" 


22 
135” 


75” 
DUE 


150" 
180" 


112 1/2" 
135” 


225% 
270” 


150” 
180” 


300” 
360” 


mou 20 507 
135" 180" 


300" 
360” 


600” 
720" 


60" 
120" 


600 
720 
60 
120 


300" 
3 

600" 
720" 


180” 
240" 


300" 
360" 


600" 
720" 
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240 
300 
360 
600 
720 


300 600 
360 720 


1200 
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| Chord Length—Segments of Circles | 


Length of arc (Izradians), height of segment (/1), length of chord (c), and area 
of segment (A) for angles from 1 to 180 degrees and radius = 1. For other radii, 
multiply the values given for distance by the radius, and the values given for 
the area by r’, the square of the radius. The values in the table can be used for 


U.S. customary or metric units. лш 
angle 
Center 
Angle 
8, 

Degrees 
1 | 0.01745 | 0.00004 | 0.01745 | 0.00000 61 | 1065 | 0.1384 | 1.015 | 0.09502 121 | 2112 | 0.5076 | 1741 | 0.6273 
2 |0.03491 | 0.00015 | 0.03490 | 0.00000 62 | 1.082 | 0.1428 | 1.030 | 0.09958 122 | 2.129 | 0.5152 | 1749 | 0.6406 
3 | 0.05236 | 0.00034 | 0.05235 | 0.00001 63 | 1.100 | 0.1474 | 1.045 | 0.10428 123 | 2447 | 0.5228 | 1758 | 0.6540 
4 | 0.06981 | 0.00061 | 0.06980 | 0.00003 64 | 1117 | 01520 | 1060 | 0.10911 124 | 2.164 | 0.5305 | 1.766 | 0.6676 
5 | 0.08727 | 0.00095 | 0.08724 | 0.00006 65 | 1.134 | 0.1566 | 1.075 | 0.11408 125 | 2482 | 0.5383 | 1774 | 0.6813 
6 | 0.10472 | 0.00137 | 0.10467 | 0.00010 66 | 1152 | 01613 | 1089 | 0.11919 126 | 2.199 | 0.5460 | 1.782 | 0.6950 
7 |0.12217 | 0.00187 | 0.12210 | 0.00015 67 | 1169 | 0.1661 | 1.104 | 0.12443 127 | 2217 | 0.5538 | 1790 | 0.7090 
8 | 0.13963 | 0.00244 | 0.13951 | 0.00023 68 | 1187 | 0.1710 | 1.118 | 0.12982 128 | 2.234 | 0.5616 | 1798 | 0.7230 
9 | 0.15708 | 0.00308 | 0.15692 | 0.00032 69 | 1.204 | 0.1759 | 1.133 | 0.13535 129 | 2.251 | 05695 | 1.805 | 0.7372 
10 | 0.17453 | 0.00381 | 0.17431 | 0.00044 0 | 1222 0.1808 | 1.147 0.14102 130 | 2.269 0.5774 | 1.813 0.7514 
11 | 0.19199 | 0.00460 | 0.19169 | 0.00059 71 | 1.239 | 0.1859 | 1161 | 0.14683 131 | 2.286 | 0.5853 | 1.820 | 0.7658 
12 | 0.20944 | 0.00548 | 0.20906 | 0.00076 72 | 1257 | 0.1910 | 1.176 | 0.15279 132 | 2.304 | 0.5933 | 1.827 | 0.7803 
13 | 0.22689 | 0.00643 | 0.22641 | 0.00097 73 | 1.274 | 0.1961 | 1190 | 0.15889 133 | 2.321 | 0.6013 | 1.834 | 0.7950 
14 | 0.24435 | 0.00745 | 0.24374 | 0.00121 74 | 1292 | 0.2014 | 1.204 | 0.16514 134 | 2.339 | 0.6093 | 1.841 | 0.8097 
15 | 0.26180 | 0.00856 | 0.26105 | 0.00149 75 | 1309 | 0.2066 | 1218 | 0.17154 135 | 2356 | 0.6173 | 1.848 | 0.8245 
16 | 0.27925 | 0.00973 | 0.27835 | 0.00181 76 | 1326 | 0.2120 | 1231 | 0.17808 136 | 2.374 | 0.6254 | 1.854 | 0.8395 
17 | 0.29671 | 0.01098 | 0.29562 | 0.00217 77 | 1344 | 0.2174 | 1245 | 0.18477 137 | 2.391 | 0.6335 | 1.861 | 0.8546 
18 | 0.31416 | 0.01231 | 0.31287 | 0.00257 78 | 1.361 | 0.2229 | 1259 | 0.19160 138 | 2.409 | 0.6416 | 1.867 | 0.8697 
19 |0.33161 | 0.01371 | 0.33010 | 0.00302 79 | 1.379 | 0.2284 | 1272 | 0.19859 139 | 2.426 | 0.6498 | 1.873 | 0.8850 
20 | 0.34907 | 0.01519 | 0.34730 | 0.00352 80 | 1396 | 02340 | 1286 | 0.20573 140 | 2443 | 0.6580 | 1.879 | 0.9003 
21 ]|0.36652 | 0.01675 | 0.36447 | 0.00408 81 | 1.414 | 02396 | 1.299 | 0.21301 141 | 2461 | 0.6662 | 1.885 | 0.9158 
22 | 0.38397 | 0.01837 | 0.38162 | 0.00468 82 | 1.431 | 0.2453 | 1.312 | 0.22045 142 | 2478 | 0.6744 | 1891 | 0.9314 
23 | 0.40143 | 0.02008 | 0.39874 | 0.00535 83 | 1.449 | 0.2510 | 1.325 | 0.22804 143 | 2.96 | 0.6827 | 1.897 | 0.9470 
24 | 0.41888 | 0.02185 | 0.41582 | 0.00607 84 | 1466 | 02569 | 1.338 | 0.23578 144 | 2.513 | 0.6910 | 1.902 | 0.9627 
25 | 0.43633 | 0.02370 | 0.43288 | 0.00686 85 | 1484 | 0.2627 | 1.351 | 0.24367 145 | 2.531 | 0.6993 | 1.907 | 0.9786 
26 | 0.45379 | 0.02563 | 0.44990 | 0.00771 86 | 1501 | 02686 | 1.364 | 0.25171 146 | 2.548 | 0.7076 | 1.913 | 0.9945 
27 | 0.47124 | 0.02763 | 0.46689 | 0.00862 87 | 1518 | 0.2746 | 1.377 | 0.25990 147 | 2566 | 0.7160 | 1.918 | 1.0105 
28 | 0.48869 | 0.02970 | 0.48384 | 0.00961 88 | 1.536 | 02807 | 1389 | 0.26825 148 | 2.583 | 0.7244 | 1923 | 1.0266 
29 | 0.50615 | 0.03185 | 0.50076 | 0.01067 89 | 1553 0.2867 | 1.402 0.27675 149 | 2.601 0.7328 | 1.927 1.0428 
30 } 0.52360 } 0.03407 1 0.51764 | 0.01180 90 | 1.571 f 0.2929 f 1414 |] 0.28540 150 | 2618 f 0.7412 | 1.932 f 1.0590 
31 | 0.54105 | 0.03637 | 0.53448 | 0.01301 91 | 1588 | 02991 | 1.427 | 0.2942 151 | 2.625 | 0.7496 | 1.936 | 1.0753 
32 | 0.55851 | 0.03874 | 0.55127 | 0.01429 92 | 1606 | 0.3053 | 1.439 | 0.3032 152 | 2653 | 0.7581 | 1.941 | 1.0917 
33 | 0.57596 | 0.04118 | 0.56803 | 0.01566 93 | 1623 | 0.3116 | 1.451 | 0.3123 153 | 2.670 | 0.7666 | 1.945 | 1.1082 
34 | 0.59341 | 0.04370 | 0.58474 | 0.01711 94 | 1.641 | 0.3180 | 1.463 | 0.3215 154 | 2688 | 07750 | 1.949 | 1.1247 
35 | 0.61087 | 0.04628 | 0.60141 | 0.01864 95 | 1.658 | 0.3244 | 1.475 | 0.3309 155 | 2.705 | 0.7836 | 1.953 | 1.1413 
36 | 0.62832 | 0.04894 | 0.61803 | 0.02027 96 | 1.676 | 0.3309 | 1.486 | 0.3405 156 | 2723 | 0.7921 | 1.956 | 1.1580 
37 | 0.64577 | 0.05168 | 0.63461 | 0.02198 97 | 1693 | 0.3374 | 1.498 | 0.3502 157 | 2740 | 0.8006 | 1.960 | 1.1747 
38 | 0.66323 | 0.05448 | 0.65114 | 0.02378 98 | 1710 | 0.3439 | 1.509 | 0.3601 158 | 2758 | 0.8092 | 1.963 | 1.1915 
39 | 0.68068 | 0.05736 | 0.66761 | 0.02568 99 | 1728 | 03506 | 1521 | 0.3701 159 | 2775 | 0.8178 | 1.967 | 1.2084 
40 | 0.69813 | 0.06031 | 0.68404 | 0.02767 100 | 1745 | 0.3572 | 1532 | 0.3803 160 | 2793 | 0.8264 | 1.970 | 1.2253 
41 | 0.71558 | 0.06333 | 0.70041 | 0.02976 101 | 1.763 | 0.3639 | 1.543 | 0.3906 161 | 2810 | 0.8350 | 1973 | 12422 
42 | 0.73304 | 0.06642 | 0.71674 | 0.03195 102 | 1.780 | 0.3707 | 1.554 | 0.4010 162 | 2.827 | 0.8436 | 1.975 1.2592 
43 | 0.75049 | 0.06958 | 0.73300 | 0.03425 103 | 1.798 | 0.3775 | 1.565 | 0.4117 163 | 2.845 | 0.8522 | 1.978 | 1.2763 
44 | 0.76794 | 0.07282 | 0.74921 | 0.03664 104 | 1815 | 0.3843 | 1.576 | 0.4224 164 | 2.862 | 0.8608 | 1.9981 | 1.2934 
45 | 0.78540 | 0.07612 | 0.76537 | 0.03915 105 | 1833 | 0.3912 | 1.587 | 0.4333 165 | 2.880 | 0.8695 | 1.983 | 1.3105 
46 | 0.803 | 0.0795 | 0.781 | 0.04176 106 | 1.850 | 0.3982 | 1.597 | 0.4444 166 | 2.897 | 0.8781 | 1.985 | 1.3277 
47 | 0.820 | 0.0829 | 0797 | 0.04448 107 | 1.868 | 0.4052 | 1.608 | 0.4556 167 | 2915 | 0.8868 | 1.987 | 1.3449 
48 | 0.888 | 0.0865 | 0.813 | 0.04731 108 | 1885 | 0.4122 | 1.618 | 0.4669 168 | 2932 | 0.8955 | 1.989 1.3621 
49 | 0.855 | 0.0900 | 0.829 | 0.05025 109 | 1902 | 0.4193 | 1.628 | 0.4784 169 | 2.950 | 0.9042 | 1.991 | 1.3791 
50 |0.873 | 0.0937 | 0.845 | 0.05331 110 | 1920 | 0.4264 | 1.638 | 0.4901 170 | 2.967 | 0.9128 | 1.992 | 1.3967 
51 [0.890 | 0.0974 | 0.861 | 0.05649 111 | 1937 | 0.4336 | 1.648 | 0.5019 171 | 2985 | 09215 | 1.994 | 1.4140 
52 | 0.908 | 0.1012 | 0.877 | 0.05978 12 | 1955 | 04408 | 1.658 | 0.5138 172 | 3.002 | 0.9302 | 1.995 | 14314 
53 | 0.925 | 0.1051 | 0.892 |} 0.06319 13 | 1972 | 0.4481 | 1.668 | 0.5259 173 | 3.019 | 0.9390 | 1.996 | 1.4488 
54 |0942 | 0.1090 | 0.908 | 0.06673 114 | 1990 | 0.4554 | 1.677 | 0.5381 174 | 3037 | 0.9477 | 1.997. | 1.4662 
55 | 0.960 | 0.1130 | 0.923 | 0.07039 115 | 2.007 | 0.4627 | 1.687 | 0.5504 175 | 3054 | 0.9564 | 1.998 | 1.4836 
56 |0.977 ]0.171 | 0.939 4 0.07417 116 | 2025 | 0.4701 | 1.696 | 0.5629 176 | 3.072 | 0.9651 | 1.999 | 1.5010 
57 | 0.995 | 0.1212 [0954 | 0.07808 117 | 2.042 | 0.4775 | 1.705 | 0.5755 177 | 3.089 | 0.9738 | 1.999 | 1.5184 
58 | 1.012 | 0.1254 | 0.970 | 0.08212 118 | 2059 | 0.4850 | 1714 | 0.5883 178 | 3107 | 0.9825 | 2.000 | 1.5359 
59 | 1.030 | 0.1296 | 0.985 | 0.08629 119 | 2077 | 0.4925 | 1723 | 0.6012 179 | 3.124 | 0.9913 | 2.000 | 1.5533 
60 | 1.047 | 0.1340 | 1000 | 0.09059 120 | 2094 | 05000 | 1.732 | 0.6142 180 | 3.142 | 1.0000 | 2.000 | 1.5708 
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Solutions to Triangles 
A+B+C = 180° i B oe 
а= к EE 
72 A C 


mm Formulas for Formulas for 

Have | Want Right Oblique 
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Fraction, Decimal, and Metric Equivalents 


Imperial Metric 


Inch Decimal Millimeter 
132” .03125 7938 mm 
1/16" 0625 1.5875 mm 


| 


-09375 


7125 
T 
3/16" .1875 
7/32” .21875 
1/4 
9/32” 


2.3813 


3175 


4.7625 mm 
5.5563 
.250 6.35 
38125 
5/16 3125 79575 
117324 .34375 8.7313 
3/8" 3375 9.525 mm 


13/32" 10.3188 mm 
7/16" 11.1125 mm 
[ we [эз [seem | 


> 
x 


/8 .625 


7000 | 2540mm 
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Appendix 


Area Formulas 


ol 
1 
w EK Rectangle Area =1х уу 
à Triangle Area = $(a x b) 
b 
Area = лг? 
Circle 
Circumference = 21r 
e» - | << 


15 (51.340?) 

14 (49.399°) 

13 (47.291°) 

12 (45.000°) 

I1 (42.510?) 

10 (39.80€?) 

(36.870) 

(33.690) 

(30.256) Vertical 
(26.565) X Height 
(22.6209 (Inches) 
(18.435?) 

(14.036?) 

(9629) 

(4.764?) 

ОШО 


9 
6 
7 
6 
5 
4 
3 
2 


(E IR ОД ЫШ? 


Linear Length (Inches) 
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2 Point option, 95 
2D UCS icon, 908 
2D Wireframe option, 918 
3 Point option, 95 
3 Point UCS option, 923 
3 points option, 99 
3D views, displaying, 910-914 
3D face, 930 
3D modeling, 905-958 
3D basics, 906-920 
creating user coordinate systems, 921-930 
solid modeling, 941-953 
surface modeling, 930-941 
3D models, 22 
3D Objects dialog box, 934, 935, 937 
3D Orbit toolbar, 919, 920 
3D orbit view, 919 
3D UCS icon, 908 
3D Wireframe option, 919 
3DFACE command, 930, 931, 973 
3DORBIT command, 917, 919, 960, 983, 1010 


A 


Absolute, 199 

Absolute coordinates, 80 

Acquired point, 151 

Active Assistance window, 71 

Active VP Freeze column, 863 

ActiveX and VBA, 70 

Add file to transmittal dialog box, 613 

Add option, 421 

Add-a-Plotter Wizard icon, 878, 885 

ADDA, 43 

Adjacency requirements, 434 

Advanced Options dialog box, 898 

Advanced Setup option, 392 

Advanced Setup wizard, 381-383 

AIA, 43 

AIBD, 44 

Aligned dimensioning, 487—488, 498 

Alignment path, 86, 144 

All dimensions option, 490 

Alternate units, 506 

Altitude, 981 

Always draw dim line between ext lines 
(DIMTOFL) option, 502 


Index 


Andex 


Ambient light, 978 
American Design Drafting Association 
(ADDA), 43 
American Institute of Architects (AIA), 43 
American Institute of Building Design 
(AIBD), 44 
ANG function, 806 
Angle option, 514, 528, 563 
Angular dimensioning, 518-520 
Angular units, 383 
Animations, 22 
Annotation blocks, 741 
Annotations and dimensions, adding, 865-868 
Antialiasing, 965 
Aperture, 159 
Apparent intersection, 151 
Arc, 98, 463 
ARC command, 101, 147, 463 
Arc option, 106, 116 
Arcball, 919 
Architects, 23 
Architectural and CAD standards, 39—40 
Architectural designer, 25 
Architectural drafter, 18, 25 
Architectural drafting, 18 
Architectural drawings, 34-39 
details, 37-38 
exterior elevations, 36 
floor plans, 35-36 
foundation plans, 36 
framing plans, 37 
interior elevations, 38—39 
sections, 37 
site plans, 34 
Architectural fonts, 284 
Architectural symbol library, 357 
AREA command, 419, 421, 627, 794 
Arrange Icons option, 392 
ARRAY command, 632, 637, 687 
Array dialog box, 632-637 
Arrow settings, and leader line, 531 
Arrowhead setting, 531 
Arrowless dimensions, 522-523 
As-built drawings, 182 
Associative dimension, 527 
Associative hatch patterns, 678 
Attach by AutoCAD Color Index dialog box, 
974—975 
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Attach by Layer dialog box, 975 
Attachment option, 592 
ATTDEF command, 742, 743, 748, 1000 
ATTDIA system variable, 750 
ATTDISP command, 751 
ATTEDIT command, 751, 1000 
Attenuates, 978 
ATTEXT command, 754, 758 
ATTREDEF command, 752, 754 
ATTREQ system variable, 750 
Attribute Definition dialog box, 742, 743 
Attribute Extraction dialog box, 758 
Attribute information, 754—762 
creating extraction template file, 755-757 
extracting attribute data, 757-762 
Attribute prompts, suppressing, 750-751 
Attribute values, 751-754 
redefining block and its attributes, 752 
using REFEDIT to edit attributes in 
blocks, 752-754 
Attributes, 742—746, 751, 976 
controlling display, 751 
in blocks, creating, 742-746 
AutoCAD DesignCenter, 361—371 
AutoCAD environment, 47-76 
AutoCAD Help window, 68 
AutoCAD template, using, 386-388 
AutoCAD Today window, 49, 54-57, 359, 
376-378, 441 
creating drawings, 55-56 
deactivating, 56-57 
opening drawings, 55 
symbol libraries, 56 
AutoCAD window, 57-66 
accessing, 61 
dialog boxes, 61—66 
pull-down menus, 59-60 
window layout, 57-59 
AutoCAPS, 292 
Autodesk Point A Web site, 54 
AutoSnap™, 144 
AutoSnap settings, 158-159 
AutoStack Properties dialog box, 299 
AutoTrack, 161, 167 
Axis, End option, 113 
Azimuth, 981 


B 


Back face normal, 965 
Background, 985 

Background dialog box, 986 
Balloon framing, 704 

BASE command, 341 

Base point option, 262, 267 
Base point, 206 

BASELINE command, 521, 522 


Baseline dimensions, 493, 524 
Baseline option, 527 
Beams, 632 
Bearing, 91, 382, 459-460 
BHATCH command, 670, 678, 1000 
Big Fonts, 307 
Bind Xrefs dialog box, 599 
Binding, 599 
Birdsmouth, 659, 707 
Bitmaps, 370 
BLIPMODE command, 419 
Blips, 419 
BLOCK command, 323, 329, 346, 745, 1000 
Block Definition dialog box, 326, 328, 345, 
371, 372, 745 
Block option, 478 
Block preview, creating, 372 
Block reference, 330 
BLOCKICON command, 372 
Blocking, 705 
Blocks, 323-329, 342-346 
block creation criteria, 324—326 
changing properties, 337-338 
constructing, 324 
creating, 326-329 
drawing block components, 326 
effects of layers on blocks, 337 
EXPLODE command, 344 
exploding during insertion, 344 
in drawing, 330-341 
inserting entire drawing, 340-341 
inserting multiple copies, 338-340 
insertion options, 332-336 
redefining, 344-345 
BMP option, 970 
Boolean operations, 948 
Bottom chord, 708 
BOUNDARY command, 422, 425, 1000 
Boundary Creation dialog box, 422-423 
Boundary Definition Error alert box, 423, 678 
Boundary edges, 234 
Boundary Hatch dialog box, 670 
Boundary set, 422 
Box option, 934 
BREAK command, 229 
Break option, 245 
Brick veneer construction, 646 
Bridging, 707 
Broken-out section, 791 
Browse for Folder dialog box, 346-347 
Bubble diagram, 
creating AutoCAD sketch from image, 
410-411 
definition, 404 
inserting images, 406—408 
scaling the image, 408—410 
Buildable area, 465 
Button Editor dialog box, 1014 
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Button Image area, 1014 Combine Paragraphs option, 298 


Button image, modifying, 1014-1016 Command aliases, 78 
Button macro, 1013 Command line editing, 290-291 
ByBlock, 187 Command reference, 70 
ByLayer, 187 Command window, 57 
Commands, 
3DFACE, 930, 931, 973 
G 3DORBIT, 917, 919, 960, 983 
ARC, 101, 147, 463 
Cache file, 963 AREA, 419, 421, 627, 794 
CAD manager, 25-26 ARRAY, 632, 637, 687 
CAD software programs, 21-22 ATTDEF, 742, 743, 748, 1000 
CAD system administrator, 25 ATTDISP, 751 
CAL command, 437, 662, 798 ATTEDIT, 751, 1000 
Cancel option, 276, 345 ATTEXT, 754, 758 
Career opportunities, 23-30 ATTREDEF, 752, 754 
Cartesian coordinate system, 79 BASE, 341 
Cascading menu, 60 BASELINE, 521, 522 
Casework and fixtures, 568-572 BHATCH, 670, 1000 
CDF (comma delimited format), 757 BLIPMODE, 419 
Center (C) option, 288 BLOCK, 323, 329, 346, 745, 1000 
Center justification option, 290 BLOCKICON, 372 
Center of other end option, 943 BOUNDARY, 422, 425, 1000 
Center option, 115, 944, 945 BREAK, 229 
Center, Diameter option, 95 CAL, 437, 798 
Chain dimensioning, 522 CHAMEER, 268, 562 
Chamfer, 112 CIRCLE, 94, 147, 243 
Chamfer angle, setting, 565 CLOSE, 148 
CHAMFER command, 268, 562 CONTINUOUS, 522 
Chamfer distance, setting, 563-565 CONVERTPSTYLES, 890 
Chamfer method, setting, 566 COPY, 147, 207, 417, 425, 632, 681, 856 
Chamfer option, 112 CVUNIT, 438 
CHAMFERA system variable, 564 DDEDIT, 312, 462, 747, 787 
CHAMFERB system variable, 564 DIMALIGNED, 515, 517 
Change Case option, 298 DIMANGULAR, 518 
Change Dictionary dialog box, 315 DIMBASELINE, 493, 524, 526 
Character formatting, 293 DIMCENTER, 496 
Character Map dialog box, 289, 296, 297 DIMCONTINUE, 526 
Check Spelling dialog box, 315 DIMDIAMETER, 527 
Child, 491 DIMEDIT, 536 
Child dimension style, 509 DIMLINEAR, 512, 524 
Chord length, 463 DIMOVERRIDE, 534 
CIRCLE command, 94, 147, 243 DIMRADIUS, 527—529 
Circular reference, 345 DIST, 418, 545, 550 
Circumference, 94 DISTANCE, 628 
Circumscribe option, 625 DIVIDE, 476, 477, 478, 554, 670, 687 
Circumscribed, 108 DONUT, 243, 623, 770 
Civil drafter, 26 DRAWORDER, 412, 417 
Clip Existing Viewport command, 859, 860 DTEXT, 629, 751 
Clipdepth option, 603 DWGPROPS, 772 
Clipping boundary, 416 ELLIPSE, 113, 835 
Clockwise angle direction, 384 ERASE, 92, 182, 205, 211, 262, 425, 681, 
CLOSE command, 148 856 
Close option, 241, 471, 552 EXPLODE, 228, 240, 276, 537 
Color property, 272 EXREF, 590 
Color tables, 885—890 EXTEND, 234, 268, 473, 667 
editing plot style table, 886-890 EXTRUDE, 915, 947-948 


Columns, 634 FILEDIA, 1000, 1013 
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Commands, (Continued) 


FILLET, 268, 551, 662, 663, 687 

FILTER, 445 

FIND, 316 

GRID, 138, 396 

GROUP, 269, 442, 1000 

HATCHEDIT, 672, 681 

HELP, 674 

HIDE, 916, 934 

HYPERLINK, 999 

IMAGE, 406, 961, 970, 1000 

IMAGEADJUST, 417 

IMAGECLIP, 416 

IMAGEFRAME, 417 

INSERT, 147, 324, 330, 468, 549, 556, 590, 
748, 1000 

INSERTOBJ, 765 

INTERSECT, 952 

ISOPLANE, 835 

LAYER, 1000 

LAYOUT, 849, 870, 872 

LEADER, 629 

LENGTHEN, 224, 236 

LIMITS, 380, 392, 813 

LINE, 78, 147, 163, 344, 426, 461, 530, 562, 
658, 770 

LINETYPE, 1000 

LIST, 460, 545 

LOAD, 1025 

MATCHPROP, 576, 580 

MEASURE, 476, 478 

MENU, 1004 

MENULOAD, 1005 

MINSERT, 338 

MIRROR, 226, 267, 662 

MODEL, 849 

MOVE, 147, 206, 417, 425, 468, 681, 682, 856 

MTEXT, 292, 300, 422, 462, 629, 751 

MVIEW, 857, 860, 960 

NEW, 376 

OFFSET, 268, 464, 473, 546, 550, 557, 622, 
632, 657, 665, 684, 687, 718, 926 

OLELINKS, 767 

OOPS, 93, 218 

OSNAP, 1000 

PAN, 120, 710, 856, 860 

PEDIT, 109, 240, 472, 604 

PLINE, 104, 241, 266, 422, 461, 467, 770, 
926,927 

PLOT, 894, 1000 

POINT, 476 

POLYGON, 108, 209, 625 

PSOUT, 270 

PURGE, 348, 550 

QDIM, 515, 526 

QLEADER, 530, 682 

QSAVE, 66 

QTEXT, 312 


RECTANG, 110, 264, 405, 434, 461, 916 

REDRAW, 269 

REFCLOSE, 344, 607 

REFEDIT, 342, 605, 752 

REFSET, 606 

REGEN, 123, 968 

REGION, 947 

RENAME, 349, 1000 

ROTATE, 221, 265, 468, 681, 990 

SAVE, 348 

SAVEAS, 66 

SCALE, 223, 225, 266, 408, 410, 536, 681 

SCRIPT, 1013 

SHADEMODE, 917 

SHAPE, 1026 

SNAP, 140 

SOLID, 889 

SPELL, 315 

SPLINE, 470 

STRETCH, 224, 260, 856 

SUBTRACT, 950 

TEXT, 285, 300, 312 

TILEMODE, 849 

TOOLBAR, 1000 

TRIM, 232, 268, 465, 473, 548, 557, 658, 

665, 683 

U, 93, 218 

UCS, 711, 912, 921 

UCSICON, 907, 925 

UNDO, 251,341 

UNION, 950 

UNITS, 382, 392, 503, 1000 

UPDATE, 511 

VIEW, 710, 856, 910, 1000 

VPLAYER, 862 

VPOINT, 960, 983 

VPORTS, 1000 

WBLOCK, 323, 346, 425, 745 

XBIND, 600, 1000 

XCLIP, 602, 831, 859 

XCLIPFRAME, 604 

XPLODE, 229 

XREF, 1000 

ZOOM, 117, 679, 710, 717, 856, 860 
Compare Dimension Style dialog box, 491 
Complex linetypes, 1018 
Composite solid, 948 
Composition, 285 
Computer-aided drafting (CAD), 20-23 

definition, 20 

what is AutoCAD, 21 
Conceptual design, 404 
Concrete masonry unit (CMU), 646 
Concrete slab foundation system, 638-643 
Cone option, 937 
Constant attribute mode, 743 
Construction documents, 33 
Construction specifications, 23 
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Construction techniques, 
balloon framing, 704—705 
platform framing, 705 
roofing systems, 707-708 
wall construction, 706-707 
Context sensitive, 65 
CONTINUOUS command, 522 
Continuous dimensioning, 573 
Continuous dimensions, 525-526 
Continuous option, 527 
Contour interval, 469 
Contour lines, 469-470 
Control code, 289 
CONVERTPSTYLES command, 890 
Copy an Object option, 532 
Copy and paste, 275 
COPY command, 147, 207, 417, 425, 632, 
681, 856 
Copy Here option, 276 
Copy option, 260, 276, 298 
Copy with Base Point option, 276 
Copying objects, 207—210 
making multiple copies, 209-210 
Corner option, 332 
Counter-Clockwise angle direction, 384 
Create New Dimension Style dialog box, 490, 
491, 509 
Create New Drawing dialog box, 376, 399 
Create Transmittal dialog box, 611—613 
Creating accurate drawings, 137-174 
AutoTrack to locate points, 161-167 
establishing grid on screen, 137-139 
setting increments for cursor movement, 
140-144 
snapping to specific features, 144-159 
temporary tracking to locate points, 
160-161 
Cube option, 945 
CUR expression, 798 
Curb cuts, 472 
Current layer, 176 
Cursor movement, setting increments, 140-144 
Curve fitting, 249 
Customization guide, 70 
Customize dialog box, 1008, 1010 
Customizing AutoCAD, 997-1029 
creating script files to automate drafting, 
999-1003 
customizing toolbars, 1003-1018 
linetypes, 1018-1026 
using hyperlinks in drawing, 997 
Cut option, 298 
Cutting edge, 232 
Cutting plan, 543 
Cutting-plane line, 700 
CVUNIT command, 438 
Cycling, 218 
Cylindrical coordinate system, 915 


Index 
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Datum dimensioning, 521 
DDEDIT command, 312, 462, 747, 787 
Decking, 632 
Decurve option, 250 
Deferred tangency, 153 
Delete option, 328, 416 
Delta option, 237 
Demand loading, 610 
Dependent objects, 594 
Design criteria, 404 
Design program, 434 
DesignCenter, 
adding raster images, 370-371 
customizing content used in, 371-372 
inserting blocks and drawings using, 
364—365 
using, 362—364 
DesignCenter Find option, 773 
DesignCenter toolbar, 363 
Desktop, 47 
Desktop icon, 47 
Destination object, 580 
Detail sheet, 730 
Details, 702, 729 
Dialog boxes, 61-66 
Diameter, 94 
Diameter option, 527 
Diffusers, 837 
Digitize, 406 
DIMALIGNED command, 515, 517 
DIMANGULAR command, 518 
DIMASO variable, 536 
DIMASZ variable, 496 
DIMBASELINE command, 493, 524, 526 
DIMCENTER command, 496 
DIMCLDR command, 486 
DIMCONTINUE command, 526 ` 
DIMDIAMETER command, 527 
DIMDLE variable, 493 
DIMDLI variable, 494 
DIMEDIT command, 536 
Dimension arrangement, 487-488 
aligned dimensioning, 487—488 
Fit tab, 500—503 
placement of dimensions, 488 
Primary Units tab, 503—506 
Text tab, 497—508 
unidirectional dimensioning, 487 
Dimension settings, 511, 573 
Dimension Style Manager dialog box, 489, 
535, 867 
Dimension styles, 488—489 
and layouts, inserting, 370 
creating, 489—508 
Dimensional layout, 655 
Dimensioning and dimension styles, 485-542 


Dimensioning and dimension styles, 
(Continued) 
angled surfaces and auxiliary views, 
516-517 
arcs, 528-530 
center dashes or centerlines in circle or arc, 
527-528 
circles, 528 
creating dimension styles, 489-508 
dimension arrangement, 487-488 
dimensions with AutoCAD, 512 
editing dimensioned objects and dimen- 
sions, 536-537 
leader lines, 530—534 
linear dimensions, 512-516 
location dimensions, 521—526 
overriding existing dimensioning 
variables, 534—536 
styles, 488—489, 511-512 
substyles, 509-510 
using QDIM, 526-527 
Dimensions, 573—575 
Dimensions option, 110 
DIMFRAC option, 504 
DIMLINEAR command, 512, 524 
DIMOVERRIDE command, 534 
DIMPOST/DIMAPOST, 504 
DIMPOST/DIMPOST, 504 
DIMRADIUS command, 527—529 
DIMSCALE system variable, 492 
DIMSEP, 504 
DIMSOXD option, 501 
DIMTFAC setting, 498 
DIMTIX option, 501 
DIMTMOVE option, 401 
DIMTOFL option, 502 
DIMUPT option, 502 
DIMZIN/DIMALTZ, 504 
Direct distance entry, 85 
Direct projection, 655 
Direction Control dialog box, 393 
Disabled option, 610 
Dish option, 939 
Displacement, 206 
Display locked option, 861 
Display screen, moving around, 120-122 
Display Viewports dialog box, 872 
DIST command, 418, 545, 550 
DIST function, 802 
DISTANCE command, 628 
Distance option, 563 
Distances, measuring, 418—419 
Distant light, 978 
Dithering, 888 
DIVIDE command, 476, 477, 478, 554, 670, 687 
Docked, 58 
DOme option, 939 
DONUT command, 243, 623, 770 


Doors and windows, 
adding, 554-560, 686 
inserting door and window blocks, 
556-558 
layout, 665-666 
tips for creating door and window blocks, 
558—560 
Double top plate, 706 
Double-click, 48 
DPL function, 803 
DPP function, 803 
Drafting Settings dialog box, 138, 832, 833 
Drafting, 18 
Drag and drop, 361 
DRAGMODE system variable, 332 
Drawing aids, 
factors to consider, 143-144 
Drawing arcs, 98-104 
continuing arcs from previously drawn 
arc or line, 103-104 
three-point arc, 99 
using arc properties, 99-103 
Drawing area and limits, calculating, 395-396 
Drawing circles, 94-98 
@ symbol to specify last coordinates, 98 
circle tangent to objects, 96-97 
specifying center and second point, 94-95 
specifying points on circle, 95-96 
Drawing database, 270 
Drawing points, 476-477 
Drawing settings, 
changing, 392-397 
units, 392-393 
Drawing setup, 375-402 
changing drawing settings, 392-397 
multiple design environment (MDE), 
388-392 
planning AutoCAD drawing, 375-376 
starting new drawing, 376-388 
Drawing template, 386, 397 
Drawing the section, 718-726 
adding roof, 720-721 
detailing section, 721-724 
placing notes and dimensions on sections, 
725-726 
Drawing Units dialog box, 91, 392, 460 
Drawing units, 89-92 
angular units, 91-92 
length units, 89-91 
Drawing web format (DWF), 899 
Drawing windows, controlling, 389-392 
DRAWORDER command, 412, 417 
Driver and peripheral guide, 70 
Dry rot, 627 
DTEXT command, 629, 751 
Dual dimensioning, 506 
Duct, 837 
Ductwork, 837 
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Duplex plugs, 823 

DWF plots, 899 

dwg Properties dialog box, 772 
DWGPROPS command, 772 
DXF (data exchange file), 757 
Dynamic option, 239 


E 


Easement, 464 
Edge option, 232, 235, 517 
Edges On option, 919 
Edit Attributes dialog box, 751 
Edit DesignCenter Symbol Libraries dialog 
box, 359 
Edit Layer State dialog box, 197 
Edit Text dialog box, 312 
Edit text shortcut menu, 298 
Edit vertex option, 244 
Editing commands, 205-256 
Effective area, 896 
Electrical drafter, 26 
Electrical plans, 822-827 
Electrical symbols, 825-827 
Elevations, 
choosing scale, 656 
creating, 655—656 
definition, 469, 654 
detailing, 668-670 
drawing, 653-698 
exterior, 654—655 
finishing, 682 
interior elevations, 689—693 
notes and dimensions, 688—689 
odd-shaped buildings, 656 
patterns, 670-682 
roof, 659-664 
ELLIPSE command, 113, 116, 835 
Ellipses, 
drawing, 113-117 
using Axis, End option, 114 
using Center option, 115 
Elliptical arcs, drawing, 116-117 
Embedded, 765 
Endpoint object snap, 800, 930 
English (feet and inches) unit, 385 
Enter Attributes dialog box, 748, 751 
Entire drawing wblock option, 348 
Entrepreneurship, 31 
Equal bilateral, 507 
ERASE command, 92, 182, 205, 211, 262, 425, 
681, 856 
Ergonomics, 42 
Establishing grid on screen, setting horizontal 
and vertical grid spacing, 139 
eTransmit feature, 611 
Exit option, 262 


Index 


Explicit colors, 202 
EXPLODE command, 228, 240, 276, 537 
Exploding a dimension, 537 
Express tools, 70 
Expression prompt, 662 
EXREF command, 590 
Extend beyond dim lines, 495 
Extend beyond ticks setting, 493, 495 
EXTEND command, 234, 268, 473, 667 
Extending lines, 234-236 
implied intersection, 235 
project mode of EXTEND command, 
235-236 
using Undo option, 235 
Extension path, 144, 151 
Exterior elevations, 36 
External Reference dialog box, 595 
External references, 589-618 
advantages, 591—592 
binding, 599-600 
clipping, 602-604 
configuring AutoCAD to work with Xref 
files, 607-610 
definition, 590 
editing reference drawings, 605-607 
exchanging drawings with other users, 
610—613 
individually xref objects, 600-602 
using reference drawings, 590—600 
Extraction template file, creating, 755-757 
EXTRUDE command, 915, 947-948 
Extruded, 915 
Extrusions, creating solid, 947-948 


F 


Falloff, 978 
File Output Configuration dialog box, 970 
FILEDIA command, 1000, 1013 
FILL mode, 623 
Fillet, 112, 551 
FILLET command, 268, 551, 662, 663, 687 
Fillet option, 112 
Filter, 219, 935 
FILTER command, 445 
Filter list, editing, 449 
Filters, 
creating named, 449—450 
filter data, 445—448 
filter list, editing, 449 
filter to select objects, 445—451 
using filters on drawing, 450—451 
Find and Replace dialog box, 316 
Find and Replace Options dialog box, 317 
FIND command, 316 
Find dialog box, 53, 366-367 
Finish grade line, 725 
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Finish schedules, 770 
Fit (F) option, 288 
Fit option, 249, 472 
Fit Tolerance option, 471 
Fit Tolerance specifications, altering, 471 
Flat Shaded, Edges On option, 918 
Floating, 57 
Floating viewport, 713, 856 
Floor joist foundation system, 621—631 
Floor plans, 35-36 
casework and fixtures, 568-572 
definition, 543 
dimensions and text, 572-579 
doors and windows, 554-560 
drawing, 543-588 
matching properties, 580-581 
stairs and confirming layout, 560-562 


using CHAMFER to create angled features, 


562-567 

walls, 544-554 
Flyouts, 59 
Fog, 989 
Fog/Depth Cue dialog box, 989 
Font, 284 
Footing and stem wall sizes, 621 
Forced-air system, 837 
Foundation details, 730 


Foundation locations and finished grading 


lines, 667-668 
Foundation plans, 36, 619-652 
Foundation systems, 620—647 
floor joist foundation system, 621-631 
post and beam foundation system, 
632-638 
Foundation vents, 627 
Framed roofs, 659 
Framing plan, definition, 37, 781, 789 
Framing plans and roof plans, 
creating, 781-792 
drawing, 781—820 
framing on roof plan, 783 
roof framing plans, 792-797 
using geometry calculator, 798-813 
Freeze option, 862 
Front face normal, 965 
Full section, 700 
Furniture and equipment schedules, 770 


G 


General category, 272 

General notes, 575 

Geometric Tolerance dialog box, 532 

Geometry calculator, 435—438, 798-813 
advanced math functions, 810 
AutoCAD system variables, 813 
basic math functions, 436—137 


basics, 435 
CAL command transparently, 799 
calculating distances, 802-804 
definition, 435 
determining room size from square 
footage, 437 
finding angle, 806-807 
intersection points, 804 
making numeric entries, 436 
object snaps, 800-802 
point on line, 805 
radius, 807-809 
setting and using variables, 812-813 
shortcut functions, 809-810 
trigonometric functions, 811-812 
unit conversions, 438 
Geometry category, 272 
Geometry section, 747 
GETVAR function, 813 
Global, 201 
Global blocks, 346-349 
creating new wblock, 347-348 
creating permanent, 346-349 
storing drawing as wblock, 348-349 
Go option, 245 
Gouraud Shaded option, 918 
Gouraud Shaded, Edges On option, 918 
Grab bar, 58 
Grade, 470 
Gradient, 382, 986 
Grads, 382 
Graphic symbols, 333 
GRID command, 138, 396 
Grid on screen, establishing, 137-139 
Grid spacing relative to snap spacing, 
142-143 
Grip editing, 257-282 
automatic editing with grips, 257-267 
basic and automatic editing, 267-269 
editing between multiple drawings, 
275-277 
setting object sorting methods, 
269-270 
using Properties window, 270-275 
Grips, 
copying object, 263-264 
definition, 257 
mirroring, 267 
moving, 263 
rotating, 265 
scaling , 266 
using, 259-262 
Ground fault interrupter plugs, 824 
Group, 442 
GROUP command, 269, 442, 1000 
Grouping, 442 
Grout, 706 
Gutter, 473 
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Halfwidth option, 105 
Hard copy, 123, 1017 
Hatch Edit dialog box, 681 
Hatch pattern, 
custom, 674 
existing, 674 
predefined, 672-673 
selecting, 672-674 
user-defined, 673 
Hatch Pattern Palette dialog box, 672 
Hatch pattern scale, 674 
HATCHEDIT command, 672, 681 
Hatches, 670 
Header, 665, 783 
Header line, 665 
Heating, ventilation, and air conditioning, 
837-839 
HELP command, 674 
Help system, 
AutoCAD 2000, 72-74 
AutoCAD 2000i, 68-72 
Help topic features, 71 
Help topics, locating, 69-71 
Help Topics dialog box, 73 
HIDE command, 916, 934 
Hideplot option, 918, 960 
Hip, 793 
Horizontal option, 499, 514 
Hotspot, 978 
HVAC, 837 
HVAC drafter, 26 
Hyperlink, 997 
inserting, 998 
HYPERLINK command, 999 
Hyperlinks in drawing, 
inserting hyperlink, 998 
using, 998-999 


ILL function, 804 
Image Adjust dialog box, 415 
IMAGE command, 406, 961, 970, 1000 
Image dialog box, 371, 406 
Image File Details dialog box, 414 
Image Manager dialog box, 406, 413 
IMAGEADJUST command, 417 
IMAGECLIP command, 416 
IMAGEFRAME command, 417 
Images, 

adjusting, 415 

clipping, 416-417 

image border display, 416 
Implied intersection, 232 
In-place reference editing, 342, 605 
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Included angle, 101 
Index contour lines, 469 
Industrial piping, 828 
Information from sketch, 
listing geometry, 426 
obtaining, 418—126 
square footage, 419-425 
Inquiry toolbar, 418 
Inscribed, 108 
INSERT command, 147, 324, 330, 468, 549, 
556, 590, 748, 1000 
Insert dialog box, 331, 365, 371 
Insert Hyperlink dialog box, 272, 328, 998 
Insert Object dialog box, 766 
Insert option, 246 
Insert toolbar, 590 
Insert vertex editing option, 246 
Inserting hyperlink, 998 
Inserting Text dialog box, 297 
Insertion object snap mode, 344 
INSERTOBJ command, 765 
Installation guide, 70 
Interior designer, 28 
Interior elevations, 689—693 
Interior layout, 433, 440-451 
definition, 440 
developing furniture library, 441—442 
grouping blocks together, 442-445 
using filter to select objects, 445—451 
Interior planning, 433-456 
interior layout, 440-451 
space planning, 433-440 
Intermediate contour lines, 469 
Internet, 22 
browsing for content, 371 
INTERSECT command, 952 
Intersection, 948 
Intranet, 40 
Invisible attributes, 742 
Invisible option, 932 
Islands, 422, 568, 676 
Isocircle option, 835 
Isolines, 943 
ISOLINES system variable, 943 
Isometric drawing, 910 
Isometric piping diagrams, 832-836 
Isoplane, 832 
ISOPLANE command, 835 


J 
Join option, 242 
Justification options, 289 
Justify, 285 
Justify option, 287 


K 


Keynote system, 688 
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1080 


L 


Landscape Edit dialog box, 990 
Landscape New dialog box, 990 
Landscape objects, 989 
Landscaper drafter, 28 
Landscaping, 989-991 
adding objects, 990 
modifying landscape objects, 990-991 
LASTPOINT system variable, 98, 798 
LAYER command, 1000 
Layer details, using, 192 
Layer display, controlling, 862-864 
Layer filters, 192-195 
definition, 192 
Layer management, 175-204 
creating layers, 179-192 
current layer, 176-177, 180-181 
deleting layers, 180 
introduction, 175-179 
layer color, 184-185 
layers used in architecture, 176 
naming layers, 177-179 
setting layer linetype and lineweights, 
186-192 
viewing status of layers, 181-183 
working with layers, 183-184 
Layer Properties Manager dialog box, 177, 
594, 862, 892 
Layer settings, color, 200-201 
linetype, 201-202 
overriding, 199-202 
Layer states, 196-198 
Layer states in AutoCAD 2000i, 865 
Layer States Manager dialog box, 197 
Layers, 175 
Layout, 125 
LAYOUT command, 849, 870, 872 
Layout option, 882 
Layout space, 380, 846 
Layout Wizard command, 872 
Layouts, 
managing, 870-875 
setting up, 869-875 
Layouts and plotting, 845—904 
configuring plot styles, 885-894 
controlling viewport display, 860-869 
model space and layout space, 846-848 
plotting the drawing, 869, 894—899 
setting up layouts, 869-875 
using page setup, 876-884 
LEADER command, 629 
Leader line and arrow settings, 531-532 
Leader lines, drawing, 530-534 
Leader Settings dialog box, 530-532 
Leadership, 31 
Length option, 106, 942, 945 
LENGTHEN command, 224, 236 


Library File dialog box, 972 
Light icon scale, adjusting, 983 
Lighting, 978-983 
distant light, 980-981 
light icon scale, 983 
point light, 979-980 
setting ambient light, 979 
spotlight, 981-982 
Lights dialog box, 979 
LIMITS command, 380, 392, 813 
Limits option, 882 
LINE command, 78, 143, 147, 163, 344, 461, 
530, 562, 658, 770 
Line end styles, 889 
Line text, 
command line editing, 290-291 
creating, 285—291 
Justify option, 287—289 
other text alignment options, 289 
special symbols and formatting, 289—290 
Start Point option, 286-287 
Line weight, 186 
Linear dimensions, 512-516 
selecting object to dimension, 515-516 
Lines & Arrows category, 535 
Linetype, 
assignments, changing, 187-190 
and line weights, 186 
changing global linetype scale, 201-202 
definition files, 1018 
display, controlling, 865 
linetype scale, 201 
setting, 201-202 
LINETYPE command, 1000 
Linetype Manager dialog box, 190, 1019 
Linetypes, 
creating complex, 1023-1026 
creating simple, 1020-1023 
customizing, 1018-1026 
defining, 1020 
managing, 190 
Lineweight, 190, 202 
setting, 202 
Lineweight assignments, changing, 190-191 
Lineweight dialog box, 183, 190, 191 
Lineweight Settings dialog box, 191, 325 
Linked, 765 
Links dialog box, 768 
LIST command, 426, 460, 545 
Load bearing walls, 625 
LOAD command, 1025 
Load DesignCenter Palette dialog box, 
3692971 
Load or Reload Linetypes dialog box, 
187, 1018, 1022 
Local notes, 575 
Location dimensions, 521—526 
definition, 521 


Architectural AutoCAD Drafting/Design/Presentation 


Logical color, 202 

Lot, 457 

Lot and block description, 459 

LTSCALE system variable, 201, 272, 672, 
865, 1023 

Ltype gen option, 251 


M 


Macro, 1013 
Manual drafting, 20 
Mapping coordinates, 976 
Mark up, 556 
Markers, 144 
Master drawing, 590 
MATCHPROP command, 576, 580 
Material library, 971 
Material mapping, 976 
Materials, 
adding, 971-977 
applying, 973-975 
creating material library, 972-973 
definition, 971 
managing definitions, 971-972 
modifying and creating, 975-977 
Materials dialog box, 975 
Materials Library dialog box, 971 
MAXACTVP system variable, 716 
MBUTTONPAN system variable, 145 
MEASURE command, 476, 478 
MEE function, 662 
Menu accelerator keys, 61 
MENU command, 1004 
Menu Customization dialog box, 1005—1008 
MENULOAD command, 1005 
Metes and bounds system, 459 
Method option, 563, 566 
Metric unit, 385 
Middle (M) option, 288 
Migration Assistance tools, 890 
Minimal option, 965 
MINSERT command, 338 
MIRROR command, 226, 267, 662 
Mirror image of object, 226-228 
mirroring text, 228 
selecting mirror line, 226-228 
Mirror line, 226 
MIRRTEXT system variable, 228 
MODEL command, 849 
Model space, 124, 380, 846 
Models, 380 
Modify Dimension Style dialog box, 491, 497 
Modify Il toolbar, 412, 681, 747 
Modify Material dialog box, 976 
Modify toolbar, 206 
More option, 920 
MOVE command, 147, 206, 417, 425, 468, 
681, 682, 856 
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Move or Copy dialog box, 873 
Move UCS option, 921 
Move vertex editing option, 246 
Moving object, 206-207 
using first point as displacement, 207 
MTEXT command, 292, 300, 422, 462, 629, 751 
Mtext option, 504, 513, 528, 533 
Mud sill, 622 
Multiline text, 
creating, 292-304 
definition, 285 
Edit text menu with stacked text, 298-300 
Find/Replace tab, 303 
Line Spacing tab, 302 
modifying character properties, 293-298 
Properties tab, 300—302 
setting option at prompt line, 304 
using Edit text shortcut menu, 298 
Multiline Text Editor dialog box, 285, 294, 
462, 513 
Multiple Design Environment (MDE), 388 
Multiple document interface (MDI), 388 
Multiple option, 208, 241 
MVIEW command, 857, 860, 960 


N 


Named Layer Filters dialog box, 194 
Named style tables, 890 

Named UCS option, 921 
Nesting, 329, 442, 591 

New boundary option, 603 

NEW command, 376 

New View dialog box, 710, 711 
Next option, 244 

No extend option, 233 
Non-breaking Space option, 296 
Nonassociative pattern, 678 
None annotation option, 533 
Normal, 965 

Notes, 575 

Noun/ verb selection, 268 


O 


Object Grouping dialog box, 442 
Object linking and embedding (OLE), 765 
Object option, 422, 423, 627 
Object Properties toolbar, 177, 192, 325, 
473, 862 
Object properties, changing, 198-199 
Object Selection Filters dialog box, 445 
Object snap, 144 
Object snap modes, 144-156 
apparent intersection object snap, 151 
center object snap, 148 


Object snap modes, (Continued) 
endpoint object snap, 147 
extension object snap, 151-152 
intersection object snap, 150-151 
midpoint object snap, 148 
nearest object snap, 155-156 
node object snap, 155 
parallel object snap, 154-155 
perpendicular object snap, 152-153 
quadrant object snap, 149 
tangent object snap, 153-154 

Object snap override, 145 

Object Snap toolbar, 145 

Object snap tracking, 162-163 

OFF option, 140, 416, 751, 857 

OFFSET command, 268, 464, 473, 546, 550, 

557, 622, 632, 657, 665, 684, 687, 718, 926 

Offset from dim line value, 498 

Offset from origin, 495 

Offset section, 726 

OLE object, editing, 767—770 

OLE Properties dialog box, 769 

OLELINKS command, 767 

ON and OFF clipping feature, 603 

ON option, 416, 857 

One-pour method, 647 

OOPS command, 93, 218 

OPEN command, 275 

Open option, 241 

Options dialog box, 159, 167, 258, 268, 372, 

593, 607, 850, 879, 885, 1008 

Ordinate dimensions, 523 

Ordinate option, 527 

Origin, 79 

Origin UCS toolbar, 523 

Orthographic UCS option, 921 

OSNAP command, 1000 

Other option, 384 

Output File dialog box, 758 

Overlay option, 592, 595 

Override, 491 

Override Current Style dialog box, 491 


Р 


Page setup, 

layout settings, 882-884 

pen settings, 879-882 

plotter, 877-879 

using, 876-884 
Page Setup dialog box, 846, 850, 868, 876 
Page Setup wizard, 387 
PAN command, 120, 710, 856, 860 
Pan displacement, 121 
Pan presets, 121 
Pan Realtime command, 119 
Panelized roof system, 796 


Paper scale, 333 
Paper space, 124, 846 
Parallel lines and curves, drawing, 546-550 
Parapet wall, 684 
Parent, 491 
Parent dimension style, 509 
Parking lot development, 474-478 
Partial Plot Preview dialog box, 896 
Partial section, 702 
Paste as a Block option, 276 
Paste option, 276, 297, 298 
Paste to Orig Coords option, 276 
Paste to Original Coordinates option, 276 
Path option, 948 
Patterns, 
adding, 670-682 
areas to hatch, 675-676 
correcting errors in boundary, 678-679 
editing hatch patterns, 681-682 
hatch pattern association, 678 
hatch pattern scale, 674 
improving boundary hatching speed, 
679—681 
previewing hatch, 677 
selecting hatch pattern, 672-674 
working with islands, 676-677 
PCX option, 970 
PEDIT command, 109, 240, 244, 472, 604 
Percent option, 238 
Phong option, 964 
Photo Raytrace Render Options dialog box, 
967 
Photo Raytrace rendering type, 966 
Photo Real rendering type, 965 
PICKADD system variable, 271 
PICKAUTO system variable, 211 
Piping drafter, 29 
Pixels, 370 
Place text manually when dimensioning 
(DIMUPT) option, 502 
Planning process, 404-411 
creating design sketch in AutoCAD, 
405-406 
using bubble diagrams in AutoCAD, 
406-411 
Platform framing, 705 
PLD function, 805 
PLINE Arc option, 243 
PLINE command, 104, 241, 266, 422, 461, 467, 
770, 926, 927 
PLINE width option, 916 
Plot, 457 
PLOT command, 894, 1000 
Plot dialog box, 124, 894, 895 
Plot spooler, 895 
Plot stamp, adding, 897-898 
Plot Stamp dialog box, 897 
Plot Style Table Editor dialog box, 881, 893 
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Plot style table, 879 
Plot styles, 
color tables, 885-890 
configuring, 885-894 
style tables, 890-894 
Plotter Configuration Editor dialog box, 878 
PLT function, 805 
Plumbing plans, 827-836 
POINT command, 476 
Point entry methods, 79-89 
absolute coordinates, 80-81 
coordinate display, 84 
definition, 79 
direct distance entry, 85-86 
drawing in ortho mode, 85 
picking points using screen cursor, 84 
polar coordinates, 82-83 
polar tracking, 86-88 
relative coordinates, 82 
undo previously drawn line, 89 
using close line option, 88 
Point light, 978 
Point objects, 476 
Point of tangency, 96, 244 
Point Style dialog box, 476 
Polar arrays, creating, 636-638 
Polar coordinates, 82 
Polar tracking, 86, 163-166 
definition, 86 
using overrides, 166 
with polar snaps, 165 
Polygon, 88, 214 
POLYGON command, 108, 209, 625 
Polygonal option, 603, 859 
Polyline option, 552, 563, 565 
Polvlines, 
chamfering corners, 565 
changing appearance of linetypes, 
251-252 
changing segment widths, 248 
changing width, 243 
closing, 107 
curve fitting, 249—250 
definition, 104 
drawing, 104—108 
editing polyline vertex or point of 
tangency, 244—248 
inserting new vertex, 246 
joining, 242 
making breaks, 245 
moving polyline vertex, 246 
opening and closing, 241-242 
revising, 240—252 
setting width, 105-106 
straightening all segments, 247, 250-251 
undoing previously drawn, 107 
using PEDIT Spline option, 250 
Portrait option, 882 
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Position option, 747 
Post and beam foundation system, 632-638 
concrete slab foundation system, 638-643 
creating polar arrays, 636—638 
definition, 632 
drawing post and beam girders, 632 
exterior concrete work, notes, dimensions, 
644-646 
posts and piers, 632-636 
special concrete systems, 646-647 
Predefined content, using sources, 372 
Prefixes, 504 
Preliminary design, 403-432 
definition, 404 
introduction to planning process, 404—411 
managing images in drawing, 411-418 
obtaining information from sketch, 418—126 
Presentation drawings, 959-996 
adding materials, 971-977 
creating hidden-line drawing, 960 
definition, 960 
hand-sketched perspective, 960—962 
landscaping, 989-991 
lighting the model, 978-983 
Render dialog box, 963-971 
rendering background, 985-988 
rendering drawing, 962—963 
scenes, 983-988 
Previous option, 245 
Printing and plotting, 
introduction, 123-127 
making a plot, 125-127 
plot device tab, 124-125 
Professional and educational organizations, 
43-44 
Programs menu, 49 
Project option, 234 
PROJECTNAME system variable, 609 
Projects, 608 
Properties dialog box, 272 
Properties option, 298 
Properties window, 198, 270, 450, 535 
modifying an object using, 272-275 
Property lines, 459 
Property Settings dialog box, 576, 580 
Prototype drawing, 386 
Pscale option, 331 
PSLTSCALE command, 865, 866 
PSOUT command, 270 
PSTYLEPOLICY system variable, 183 
Pull-down menu, 58 
PURGE command, 348, 550 
Purge dialog box, 350 
Purlins, 796 
PX option, 331 
PY option, 331 
Pyramid option, 935 
PZ option, 331 
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QDIM command, 515, 526 
QLEADER command, 530, 682 
QSAVE command, 66 
QTEXT command, 312 
Quadrant, 149 

Qualifying object, 218 

Quick Select dialog box, 219 
Quick Select feature, 445 
Quick Setup option, 378, 392 
Quick Setup wizard, 378-381 
QuickSetup dialog box, 378 
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RAD function, 807 
Radian, 382 
Radius, 94 
Radius option, 463, 527 
Rafters, 659 
Rake, 723 
Raster images, 370, 406 
Ray casting option, 677 
Real block, 333 
Realtime pan, 120 
Realtime zoom, 119 
Rebar, 706 
RECTANG command, 110, 264, 405, 434, 
461, 916 
Rectangles, 
additional RECTANG options, 113 
drawing, 110-113 
chamfered rectangles, 112 
filleted rectangles, 112-113 
rectangles with line width, 111-112 


specifying rectangle dimensions in 20001, 


111 
Rectangular 3D coordinate system, 909 
Rectangular clipping boundary, 603 
Rectangular system, 459 
REDRAW command, 269 
REFCLOSE command, 344, 607 
REFEDIT command, 342, 605, 752 
Refedit dialog box, 753 
Refedit toolbar, 342, 606 
Reference drawings, editing, 605-607 
Reference Edit dialog box, 342, 605, 752 
Reference option, 222, 224, 265, 409-410 
Reference toolbar, 415, 590 
Reflected ceiling plan (RCP), 822 
REFSET command, 606 
REGEN command, 123, 968 
Regen option, 244 
Regenerating the display, 123 
Region, 947 
REGION command, 947 


Registers, 837 
Regular polygons, 108 
Related Procedures link, 71 
Relative coordinates, 82 
Relative operator, 449 
Reload option, 414 
Remove Formatting option, 298 
RENAME command, 349, 1000 
Rename dialog box, 311, 349 
Rename Text Style dialog box, 311 
Render dialog box, 963-971 
rendering destination, 968-970 
rendering the model, 971 
rendering type: photo raytrace, 966-968 
rendering type: photo real, 965-966 
rendering type: render, 964-965 
Render Options dialog box, 967 
Render toolbar, 972 
Rendering, 962 
Rendering background, 985-988 
gradient, 986-987 
image, 987-988 
solid, 986 
Rendering destination, 968-970 
file, 970 
render window, 969-970 
viewport, 968 
Rendering Preferences dialog box, 983 
Renderings, 22 
Residential plumbing, 827 
isometric piping diagrams, 832-836 
water system, 829-831 
Ridge, 793 
Ridge option, 936, 937 
Right (R) option, 288 
Right-clicking, 65 
Rim joint, 622 
Riser, 560 
Roof details, 730 
Roof pitch, 659 
Roofline, adding, 684-685 
Room tag, 725 
ROTATE command, 221, 265, 468, 681, 990 
Rotate option, 331, 517 
Rotated option, 514, 516 
Rotation option, 115, 301 
Rows, 634 
Running object snap modes, 146 
Running object snaps, 
setting, 156-158 
toggling, disabling, overriding, 157 
using multiple object snap modes, 157 
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SARA, 43 
SAVE command, 348 
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Save Drawing As dialog box, 398 
Save Layer States dialog box, 196 
SAVEAS command, 66-68 
Saveas option, 871 
Saved Path location, 599 
SCALE command, 223, 225, 266, 408, 410, 
536, 681 
Scale dimension to layout (paperspace) 
option, 502 
Scale factor, understanding and finding, 
394—395 
Scale factors, 223 
Scale option, 331 
Scaleable, 304 
Scanner, 406 
Scene, 983 
Scenes dialog box, 983-984 
Schedules, 
changing attribute values, 751-754 
comma delimited format files, 763-770 
creating, 739—780 
definition, 21, 739 
establishing schedule information, 741 
inserting blocks with attributes, 748-751 
obtaining attribute information, 754—762 
recording information to drawing, 
772-774 
schedule symbols, 740-741 
smart tags, 741—748 
types, 770-772 
Schematic block, 333 
SCRIPT command, 1013 
Script files, 
creating, 999-1003 
definition, 999 
running, 1002-1003 
troubleshooting, 1003 
writing, 1000-1002 
Scroll bars to pan, 121-122 
SDF (space delimited format), 757 
Search paths, adding for reference files, 
607-610 
Section, 700 
Sectioning conditions, 724 
Select a File window, 50 
Select All option, 298 
Select Color dialog box, 182, 200, 272, 
325, 446 
Select Custom Arrow Block dialog box, 495 
Select Drawing File dialog box, 340, 356 
Select DWG File To Add As Symbol Library 
dialog box, 359 
Select File dialog box, 50, 51 , 870, 871, 1013 
Select Hyperlink Web browser, 371 
Select Image File dialog box, 406 
Select Linetype dialog box, 182, 187 
Select Menu File dialog box, 1004 
Select option, 524 
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Select Plot Style dialog box, 183 
Select polyline option, 603 
Select Reference File dialog box, 592 
Select Script File dialog box, 1002 
Select Shape File dialog box, 1025 
Select Template From File dialog box, 870, 871 
Select Window dialog box, 390 
Selected grip, 259 
Selected text, 295 
Selection methods, 209-221 
box selection option, 213 
crossing polygon selection option, 
214—215 
crossing selection option, 212-213 
cycling through stacked objects, 218-219 
fence selection option, 215-216 
last selection option, 210 
making single selection automatically, 
209—210 
previous selection, 217 
quick select to create selection sets, 
2195221 
removing from and adding to selection 
set, 217 
selecting all objects in drawing, 218 
using PICKAUTO system variable, 213 
window polygon selection option, 214 
window selection option, 211 
Self-intersecting torus, 946 
Set Size in Absolute Units option, 477 
Setbacks, 464—466 
Settings option, 530, 580 
Shade toolbar, 917 
SHADEMODE command, 917 
Shading sample, 965 
SHAPE command, 1026 
Sheet sizes, 396-397 
Shortcut menus, 65 
Sill line, 665 
Simple linetypes, 1018 
Site, 457 
Site orientation, 467 
Site plan features, 459-479 
curved property lines, 463 
drawing property lines, 461 
drawing streets, curbs, and sidewalks, 
472-473 
elevations and contour lines, 469-472 
labeling property lines, 462 
other, 479 
parking lot development, 474-478 
placing the structure, 466-468 
property lines, 459-463 
setbacks and easements, 464—466 
Site plans, 34, 457-484 
Smart tags, 741-748 
creating attributes in blocks, 742-746 
using Properties window, 747-748 
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SNAP command, 140 
Snap grid, 140-142 
rotating, 141-142 
Snap option, 142 
Snap spacing, 140 
Snapping to specific features, 144-159 
AutoSnap settings, 158-159 
object snap modes, 144-156 
setting running object snaps, 156-158 
Society of American Registered Architects 
(SARA), 43 
Soft copy, 123 
Software, 21 
SOLID command, 889 
Solid editing operations, 
creating solids from intersections, 
5585 
joining solids, 950 
subtracting solids, 950-951 
using, 948-953 
Solid model, 906 
Solid modeling, 941-953 
creating solid extrusions, 947-948 
using solid editing operations, 948-953 
Solid primitives, 941-947 
box, 942 
cone, 944 
cylinder, 943-944 
definition, 941 
sphere, 943 
torus, 946 
wedge, 945 
Solids Editing toolbar, 948-949 
Solids toolbar, 941 
Source object, 580 
Space diagram, 438 
Space planning, 433-440 
Span, 628, 659 
Span table, 628 
Specific notes, 575 
SPELL command, 315 
Sphere option, 938 
Spherical coordinate system, 914 
SPLINE command, 470 
Spline option, 250, 472, 604 
Spotlight, 978 
Square footage of building, obtaining, 419 
Stack Properties dialog box, 298 
Stacked objects, 218 
Staggered option, 527 
Stair framing details, 732 
Standard toolbar, 59 
Standards, 39 
Start and end tangents, specifying, 471-472 
Start from Scratch option, 49, 50, 59, 
385—386, 392 
Start menu, 49 
Start point option, 288 


Startup dialog box, 48-51, 376-377 
open existing drawing, 50 
select file dialog box (AutoCAD 2000i), 
52-54 
start from scratch, 49-50 
Stem wall, 621 
Straighten vertex editing option, 247 
STRETCH command, 224, 260, 536, 856 
Structural drafter, 29 
Style option, 142, 311 
Style tables, 890-894 
assigning named styles to layers and 
objects, 892-894 
Subfloor, 622 
Substyles, 509-510 
SUBTRACT command, 950 
Subtract option, 421 
Subtraction, 948 
Suffixes, 504 
Sun Angle Calculator dialog box, 981 
Support assistance, 70 
Surface model, 906 
Surface modeling, 930-941 
Surfaces toolbar, 934 
Surveyor’s units, 459 
Symbol libraries and AutoCAD 
DesignCenter, 355—374 
assembling symbol library, 357-361 
storing symbols as files, 356-357 
Symbol library, 56, 323, 356 
using in AutoCAD 2000i, 359-361 
Symbols, 323-354 
as blocks, 323-329 
creating permanent global blocks, 
346-349 
deleting named objects, 350-351 
editing blocks, 342-346 
renaming blocks and other named 
objects, 349 
using blocks in drawing, 330-341 
Syntax characters, 1013 
System variables, 812 
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Tabulated schedules, 770 

Tan, Tan, Tan option, 96 

Tangent, 96 

Tangent option, 249 

Tangent vertex editing option, 249 
Target, 981 

Template, 376, 397—400 

Template Description dialog box, 398 
Template File dialog box, 758 
Template option, 870 

Tetrahedron option, 935, 937 
Tetrahedrons, 935 
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Text, 283-322 
AutoCAD text fonts, 304-305 
AutoCAD text styles, 306-312 
redrawing text quickly, 312 
text composition, 285 
text standards, 284-285 
Text baseline, 287 
Text boundary, 292 
TEXT command, 285, 300, 312 
Text option, 504, 514, 528 
Text properties, changing, 313-314 
Text Style dialog box, 306-309, 497 
Text styles, 306 
TEXTFILL system variable, 304 
Theater elevations, 
creating, 683-688 
detailing, 686-688 
doors and windows, 686 
THICKNESS system variable, 915, 916, 926, 927 
Three-way switch, 824 
Tile Horizontally option, 392 
Tile Vertically option, 392 
Tiled viewports, 
creating new, 714-715 
definition, 713 
joining, 717 
saving and restoring viewport configura- 
tion, 716 
using, 713-718 
working with, 717-718 
TILEMODE command, 849 
Toggle Caps option, 292 
Tolerance, 471 
Tolerance stack, 296 
TOOLBAR command, 1000 
Toolbars, 
adding commands, 1010-1011 
button macro, 1013 
creating custom menu file, 1006 
creating custom toolbar, 1008-1009 
customizing, 1003-1018 
definition, 57 
loading menu file into AutoCAD, 
1007-1008 
philosophies on customization, 1004 
removing buttons, 1011 
saving information to menu file, 
1016-1018 
understanding menu system, 1004-1005 
Tooltip, 59 
Top chord, 708 
Top option, 936, 937 
Topics Found dialog box, 70 
Torus option, 940 
Total option, 238 
Total rise, 562 
Tracking, 160-161 
Transparent command, 122 
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Tread, 560 

TRIM command, 232, 268, 465, 473, 548, 557, 
658, 665, 683 

Trim option, 563, 566 

Trimming sections of lines, circles, arcs, 
232-234 

TRIMMODE system variable, 553, 566 

setting using CHAMFER command, 566 

Truss connector, 708 

Trusses, 659 

Two-pour method, 647 


U 


U command, 93, 218 
UCS command, 711, 912, 921 
UCS icon, 907 
displaying, 925 
UCS toolbar, 922 
UCSICON command, 907, 925 
Underline bottom line option, 534 
UNDO command, 251, 341 
Undo option, 107, 214, 233, 298 
Unidirectional dimensioning, 487 
Union, 948 
UNION command, 950 
Unit block, 333 
Unit cell, 634 
UNITS command, 382, 392, 503, 504, 1000 
Units of measure, setting, 379 
Unselected grips, 259 
UPDATE command, 511 
Upper cabinets, 568 
Use a Template option, 49, 386, 387 
Use a Wizard option, 49, 377 
Use a Wizard setup option, 869 
User’s guide, 70 
User Arrow... option, 495 
User coordinate systems, 
applying UCS basics in 3D modeling, 
925-930 
creating, 921—930 
displaying UCS icon, 925 
User defined category, 1010 
User Defined Page Setups dialog box, 876, 877 
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Valley, 793 

Variable, 812 

Vector image, 370 

Verb/noun selection, 268 

Vertex, 244 

Vertical option, 514 

View, 710 

VIEW command, 710, 856, 910, 1000 


View dialog box, 711, 910 
View port display, 
adding annotations and dimensions, 
865-868 
controlling, 860-869 
layer display, 862-864 
layer states in AutoCAD 2000i, 865 
layout setup steps, 868-869 
linetype display, 865 
Viewports, 
creating floating, 856-860 
working with, 856-860 
Viewports dialog box, 713, 856, 914 
Viewports toolbar, 853 
Virtual pen # setting, 889 
Virtual reality, 22 
Virtual world, 906 
Visual LISP, AutoLISP, and DXF, 70 
VPLAYER command, 862, 865 
VPOINT command, 960, 983 
VPORTS command, 1000 
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Wall details, 730 

Wall-hung cabinets, 568 

Walls, 544-554 
drawing parallel lines and curves, 546-550 
drawing rounded corners, 551—552 
filleting parallel lines, 553-554 
layout exterior wall lines, 545-546 
layout interior wall lines, 550—551 
rounding corners of polyline, 552 
setting fillet trim mode, 553 

Wblock, 323 

WBLOCK command, 323, 346, 425, 745 

Web pages, 23 

Web-based architectural collaboration, 

22-23 
Wedge option, 935 
Width option, 105, 243, 248, 301, 304 


Width vertex editing option, 248 
Wireframe, 906 

Word wrap, 293 

Working drawings, 33 

Working set, 343, 606, 753 

World coordinate system (WCS), 907 
World origin, 907 

World Wide Web (Web), 22 

Write Block dialog box, 346, 745 


X 


X option, 331 
XBIND command, 600, 1000 
Xbind dialog box, 600 
XCLIP command, 602, 831, 859 
XCLIPFRAME command, 603, 604 
XPLODE command, 229 
Xref, 
attaching to current drawing, 592-594 
overlaying, 595-596 
paths, updating, 598-599 
XREF command, 1000 
Xref files, 
configuring AutoCAD, 607-610 
working with dependent objects, 594-595 
Xref Manager dialog box, 590 
using, 597-598 
Xref-dependent object groups, 601 
Xrefs, 590, 595-597 
attaching with AutoCAD DesignCenter, 
595 
detaching, reloading, unloading, 596-597 
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ZIP utility, 611 

ZOOM command, 117, 679, 710, 717, 856, 860 
ZOOM options, 117-120 

ZOOM Window option, 120 
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AutoCAD 


Architectural AutoCAD provides thorough coverage of architectural drafting 
techniques using AutoCAD. Designed for both novice and experienced AutoCAD 
users, this text focuses on general procedures for creating a set of architectural draw- 
ings. Both residential and light commercial architectural projects are addressed. 

Architectural AutoCAD begins with a general overview of AutoCAD, providing 
an introduction for the novice user or a review for an experienced user. After covering 
the basics of AutoCAD, the process of creating architectural drawings is described. 
Each type of architectural drawing is covered in detail. Two examples—one residen- 
tial and one light commercial—are presented throughout this section, showing the 
development of a complete set of drawings for both projects. Finally, advanced topics, 
such as 3D modeling, presentation drawings, and AutoCAD customization, complete 
the comprehensive coverage. 


Features... 


œ= Heavily illustrated to make learning easy. 
= Explains AutoCAD from an architectural drafting perspective. 
— Residential and light commercial examples and problems used throughout the text. 


= Includes individual chapters for each general architectural drawing type: site plans, 
floor plans, foundation plans, elevations, sections, schedules, framing plans, and 
mechanical plans. 
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